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The Institute of Radio Engineers was formed in 1912 through the 
amalgamation of the Society of Wireless Telegraph Engineers and the 
Wireless Institute. Its headquarters were established in New York 
City and the membership has grown from less than fifty members at 
the start to ten thousand. 

The Institute functions solely to advance the theory and practice 
of radio and allied branches of engineering and of the related arts and 
sciences, their application to human needs, and the maintenance of a 
high professional standing among its members. Among the methods of 
accomplishing this is the publication of papers, discussions, and com- 
munications of interest to the membership. 

The Proceepincs is the official publication of the Institute and in it 
are published all of the papers, discussions, and communications re- 
ceived from the membership or others which are accepted for publica- 
tion. Copies are sent without charge to all members of the Institute. 
The subscription price to nonmembers is $10.00 per year with an 


additional charge for postage where such is necessary. 


Ae 


ee 
: 4 


roceedings 


vo PRE 


Published Monthly by 
The Institute of Radio Engineers, Inc. 


INDEX 
LOI 3-1942 


CONTENTS 
Institute of Radio Engineers............ LE, Siete h Wl NIGER Cover II 
Seiichi td SBMA Pn Mec b., ien i sono ike stake Made, have ath Ryley, ooh 2 
Peers OMe a CN grec ea ws rpanph is Paka Eds es ole acy dee PO Sh EORT 3 
Maren AERC EM pe UE oe Sab ey ot eh aiie a wh py Os ele gs Rare Al 
ita lewaleeMnee Later. ted I SD SiG ay oP a ee oe eR 47 
Wate ratamee rete TEER ee ere aie cers pe snr ed ahh Re ID ance NS Se 65 
Procecqume on they ireless Institute. c.f) fe. ks user p + hee ee enone 70 
Grireuieee ancAsAgotandards: ..: ¢.can, > Mutya ght spel Cover IIT 


Tee INSTITULE, OF “RADIO ENGINEERS Inc: 


Publication office, 450-454 Ahnaip St., Menasha, Wis. 
BUSINEsS, EDITORIAL, AND ADVERTISING OFFICES 
Alfred N. Goldsmith, Editor 
Haraden Pratt, Secretary 
Harold P. Westman, Past Secretary 
Helen M. Stote, Associate Editor 
330 West Forty-Second Street, New York, N. Y. 


Entered as second-class matter October 26, 1927, at the post office at Menasha, Wisconsin, under the Act of February 
28, 1925, embodied in Paragraph 4, Section 538 of the Postal Laws and Regulations. Publication office, 450 Ahnaip 
Street, Menasha, Wisconsin. Editorial and advertising offices, 330 West 42nd St., New York, N. Y. Subscription $10.00 
per year; foreign, $11.00. This issue of the PROCEEDINGS of the I.R.E. for June, 1943, is published in two parts. The price 
of Part I, which contains the technical papers and related material, is $1.00 per copy; the price of Part II of this issue 
which includes the Cumulative Index of the PRocEEDINGS from 1913 through 1942, is $1.00 per copy. 


Copyright, 1943, by The Institute of Radio Engineers, Inc. 


General Information 


The first issue of the PROCEEDINGS was published 
in 1913. Volumes 1, 2, and 3 comprise four issues 
each. Volume 4 through volume 14 contain six num- 
bers each and each succeeding volume is made up of 
twelve issues. 

Eight issues of the Proceedings of the Wireless 
Institute were published during 1909. The index to 
these PROCEEDINGS will be found at the end of the 
Nontechnical Index which follows. The papers are 
not numbered nor is there an author or subject 
index to these articles. 

In 1939, the name of the PROCEEDINGS of the Insti- 
tute of Radio Engineers was changed to the PROCEED- 
INGs of the I.R.E. and the size of the magazine was 


1913-1915 Volumes 1-3 


1913e-Volal 


enlarged from six by nine inches to eight and one- 
half by eleven inches. The supply of back issues is 
not complete, but those copies which are available 
may be purchased directly from the Institute. A 
listing of back issues is given below. 

All back issues of the PROCEEDINGS of the I.R.E., 
which are available, are priced at $1.00 per copy. 
Price includes postage in the United States and 
Canada. Postage to other countries is ten cents 
per copy. 

A discount of 25 per cent will be allowed to mem- 
bers of the Institute in good standing; accredited 
public and college libraries will be granted a discount 
of 50 per cent. 


Quarterly 


January (a reprint). 


1916-1926 Volumes 4-14 Bimonthly 


1917 Vol. 5 
1918 Vol. 6 


April, June, August, December 


February, April, June, August, De- 
cember 


1919> Vols 
1920 Vol. 8 
1921 Vol. 9 


April, December 
April, June, August, December 


February, April, June, August, De- 
cember 


1922 Vol. 10 All 6 issues 

1923 Vol. 11 February, April, June. 

1924 Vol. 12 August, October 

1925 Vol. 13 April, June, August, October, De- 
cember 

1926 Vol. 14 All 6 issues 


1927-1938 Volumes 15-26 Monthly 
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April to July, inc., October, De- 
cember 
1928 Vol. 16 All 12 issues. 
1929 Vol. 17 -April to June, inc., August, No- 
vember. 
1930 Vol. 18 January, April to December, inc. 
1931 Vol. 19 All 12 issues. 
1939-1942 Volumes 27-30 Monthly 
1939 Vol. 27 January to July, inc., December 
1940 Vol. 28 All 12 issues. 


1932 Vol. 20 January, March to December, inc. 
1033 Vola wAll Laneenee 

1934 Vol. 22 All 12 issues. 

1935 Vol. 23 All 12 issues. 

1936 Vol. 24 January to April, inc., June 

1937 Vol. 25 February to December, inc. 

1938 Vol. 26 All 12 issues. 
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1941 Vol. 29 All 12 issues. 


1942» Vole 30+ uJanuary vto May, inc., October to 
December, inc. 
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VoLuME 1, NuMBER 1, JANUARY, 1913 


1. A Discussion on Experimental Tests of the Radiation 


Editorial Notes, Alfred N. Goldsmith. ............ 
Discussion, Robert H. Marriott.............. 2.4. 


3. Recent Developments in the Work of The Federal 
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Editorial Notes, Alfred N. Goldsmith... 

Discussion, E. J. Simon, Lee deForest, A. N. Gold- 

smith, R. A. Weagant, and John L. Hogan, Jr...... 

Discussion, Denry E. Hallborgs 00... nc cent 
(Terminating page, 57) 
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Discussion, Philip Farnsworth, Robert H. Marriott, 
Charles A. Le Quesne, Jr., Edward Gage, Frank 
Fay, Lloyd Espenschied, Lester Israel, Alfred N. 
Goldsmith, and John L. Hogan, Jr..... 00600 00.5. 
(Terminating page, 14) 


5. The Effects of Distributed Capacity of Coils Used in 


Radio-Telegraphic Circuits, Frederick A. Kolster.... 

Discussion, Alfred N. Goldsmith, Greenleaf W. 
Pickard, Emi! J. Simon, Frederick A. Kolster, Roy 
A. Weagant, Benjamin Liebowitz, H. E. Hall- 
borg, Guy Hill, Charles A. Le Quesne, Jr., and 
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Discussion, Louis Cohen (March, 1914, p. 68) 


6. The Relation Between Effective Resistance and Fre- 


quency in Radio Telegraphic Condensers, Louis W. 
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Discussion, A. E. Kennelly, Lloyd Espenschied, 
Lester Israel, Alfred Kuhn, and Alfred N. Gold- 
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(Terminating page, 43) 
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7. The Seibt Direct Indicating Wave Meter, Emil J. 


Simon and Alfred N. Goldsmith. ........000eeveees 
Discussion, Lee deForest, Emil J. Simon, Alfred N. 
Goldsmith, H. E. Hallborg, John L. Hogan, Jr., 
Roy A. Weagant, and A. E. Kennelly..........-- 


8. The High Power Telefunken Radio Station at Say- 


ville, Long Island, Fritz Van Der Woude and Alfred 
AAT es eis PCO Ad OE Eee a 
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Weagant, and Lester Israel... 1.0... eee e reece 


9. The Daylight Effect in Radio Telegraphy, A. E. 
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eens J. A. Fleming, Alfred N. Goldsmith, 


L. W. Austin, Robert H. Marriott, Roy A. Weagant, 
Guy Hill, A. E. Kennelly, John L. Hogan, Jr., 
Lloyd Espenschied, F. J. Behr, H. E. Hallborg, 
Charles A. Le Quesne, Jr., and Austen Curtis. . 


10. The Heterodyne Receiving System, and Notes on the 


Recent Arlington-Salem Tests, John L. Hogan, Jr... 
Discussion, Robert H. Marriott, John L. Hogan, Jr., 
Emil J. Simon, Julian Barth, Gu 
Weinberger, Louis Cohen, and H. E. Hallborg...... 

_ -~ (Terminating page, 102) 
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. The Audion—Detector and Amplifier, Lee deForest 


Discussion, John Stone Stone, Lee deForest, C. H. 
Spahr, Charles A. Le Quesne, Jr., Roy A. Weagant, 
Alfred N. Goldsmith, Lester Israel, G. H. Clark, 
andJohn Lh Hogan ete sane ee ee 


. Radio Range Variation, Robert H. Marriott........... 


Discussion, John Stone Stone, John L. Hogan, Jr., 
Lee deForest, Austen Curtis, Julius Weinberger, 

A. E. Kennelly, and George H. Clark............. 
The Influence of Alternating Currents on Certain 
MeltediMetallic.saltsy Gilizssote ain nkiee ae 
Discussion, John Stone Stone, Robert H. Marriott, 
Julius Weinberger, Emil J. Simon, and Lester L. 
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The Goldschmidt System of Radio Telegraphy, Emil 
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Discussion, Robert H. Marriott, E. F. W. Alexander- 
son, Lee deForest, John Stone Stone, Rudolph 
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(Terminating page, 108) 
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Discussion, John Stone Stone and John L. Hogan, 
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Discussion, Robert H. Marriott, H. E. Hallborg, 
Ralph H. Langley, E. F. W. Alexanderson, H. S. 
Osborne, Alfred N. Goldsmith, J. L. Hogan, Jr., 
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Steamship Radio Equipment, 
Robert A Marriott; stae taeerio cer a ee ere 
Discussion, Guy Hill, John Stone Stone, Robert H. 
Marriott, A. F. Parkhurst, John L. Hogan, Jr., 
Alfred N. Goldsmith, and Emil J. Simon.......... 
(Terminating page, 186) 
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The Radio Operator Problem, V. Ford Greaves........ 
Discussion, LE. T. Chamberlain, R. B. Woolverton, 
David Sarnoff, V. Ford Greaves, and John L. 
Hogan, Sistas Moe aries Seles ere lage 
The Operating Characteristics of a Three Phase 500 
Cycle Quenched Spark Transmitter, Emil J. Simon 
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Discussion, John Stone Stone, Guy Hill, and John L. 
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A Method for Determining Logarithmic Decrements, 
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(Terminating page, 243) 


43 


61 


195 


INDEX TO THE PROCEEDINGS OF THE LR.E., 1913-1942 


VOLUME 2, NUMBER 4, DECEMBER, 1914 


23. The “Hytone” Radio Telegraph Transmitter, Melville 
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Discussion, Robert H. Marriott, V. Ford Greaves, 

George S. Davis, John L. Hogan, Jr., Emil J. 
Simon, David Sarnoff, and Alfred N. Goldsmith. . 

25. The Resistance of the Spark and its Effect on the 
Oscillations of Electrical Oscillators, John Stone 
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Discussion, Louis W. Austin, Lee deForest, 
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(Terminating page, 327) 
Discussion, £. Amelloti and John Stone Stone 
(August, 1931, pp. 1492-1499) 
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26. The Naval Radio Service; Its Development, Public 
Service, and Commercial Work, W. H. G. Bullard. . 
Discussion, Edward J. Nally and Alfred N. Gold- 

LTA EGO ORS OR ENCORE. nel Sema ESA ene RTS 

27. A Direct-Reading Decremeter and Wave Meter, 
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28. Radio Frequency Changers, Alfred H. Goldsmith.... 
Discussion, John Stone Stone, Guy Hull, H. E. Hall- 
borg, Alfred N. Goldsmith, Lester L. Israel, William 
Dubilier, Austen Curtis, Fritz Lowenstein, John H. 
Morecreft, Robert H. Marriott, A. E. Kennelly, 
Melville Eastham, Sewall Cabot, Emil E. Mayer, 
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(Terminating page, 92) 
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graphic Signals, Louis W. Austin...........-...+5- 
Eee Robert H. Marriott and Alfred N. Gold- 
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30. Resonance Phenomena in the Low Frequency Circuit 
of Radio Transmitters, Henry E. Hallborg........ 
Discussion, Alfred S. Kuhn, Julian Barth, Alfred N. 

Goldsmith, and Henry E. Hallborg.............. 

31. Design and Construction of Guy-Supported Towers 
for Radio Telegraphy, Roy A. Weagant.......... 
Discussion, Henry E. Hallborg, Lester L. Israel, Louis 

Cohen, George S. Davis, and Alfred N. Goldsmith 

32. Wooden Lattice Masts, Cyril F. Elwell............ 
Discussion, George S. Davis and Alfred N. Goldsmith 

33. Long Range Reception with Combined Crystal Detec- 
tor and Audion Amplifier, Haraden Pratt........ 
Discussion, Lee deForest, Alfred N. Goldsmith, J. H. 

Morecroft, E. F. W. Alexanderson, Roy A. Weagant, 
AD eSiCr ale LSI GEL art ta uta: Maule tea aes 
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(Terminating page, 206) 
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36. Some Recent Developments in the Audion Receiver, 
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Discussion, Lee deForest, Edwin H. Armstrong, and 
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(Terminating page, 302) 
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40. The Training of the Radio Operator, M. E. Packman 
Discussion, Elmer E. Bucher, David Sarnoff, Alfred 

N. Goldsmith, John L. Hogan, Jr., and M. E. 
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41-45 
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Harris J. Ryan and Roland G. Marx........... Pee 
Discussion, Robert B. Woolverton, Robert H. Marrvoit, 
Haraden Pratt, Harris J. Ryan, Ellery W. Stone, 
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The Effectiveness of the Ground Antenna in Long Dis- 
tance Reception, R. B. Woolverton.............--- 
Discussion, Alfred N. Goldsmith, Lester L. Israel, 
Roy Weagant, and Robert B. Woolverton........ 
The Design of the Audio Frequency Circuit of 
Quenched Spark Transmitters, Julius Weinberger. . 
The Pupin Theory of Asymmetrical Rotors in Uni- 
directional Fields (with special reference to the 
theory of the Goldschmidt alternator), Benjamin 
Taebowits. ic, ea Gee ee ee ee eae ete 
Discussion, Louis Cohen, Benjamin Liebowitz, and 
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(Terminating page, 410) 


VOLUME 4, NUMBER 1, FEBRUARY, 1916 


The Use of Multiphase Radio Transmitters, William 
Cr Woodland ian tes sdeit a ek" © crete ee ene ete 
Capacities, M7112 Mower SiCl eset nitinol ee eet 
Discussions JON ele il OCC1) WIT omen ee ee 
A Null Method of Measuring Energy Consumption in a 
Complex CirenityeAlired iS ee kln eee ee eer 
The Darien Radio Station of the U. S. Navy (Panama 
Canal Zone) R=9S2. Crenshaw 1 se ante ee ga ee 
The Impedances, Angular Velocities, and Frequencies 
of Oscillating Current Circuits, A. E. Kennelly.... 
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(Terminating page, 95) 
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Beat Frequency: 162 
Broadcast: 1706 
Bridge to Study R-F: 1334 
Cascade: 8, 36, 38 
Direct Coupled: 693 

Circuits, Unconventional: 1487 
Class A, Maximum Power: 2037 
Class B: 986, 1360, 1397, 1414, 

1419, 1452, 1484 
Class B and Class C: 929, 955, 


971, 1316 

Class B from Class A Stand- 
point: 1097 

Class C: 1184, 1199, 1331, 
1425, 2123 

Control and Supervisory 


Equipment: 1063 
Cross Modulation in R-F: 676 
Direct-Current: 1874 
Distortion: 1760 
Intermodulation: 2036 
Distortion and Compensation: 
1007 
Distortion-Free: 1833 
Dynamic Coupling: 1453 
Factor: (See Vacuum Tubes) 
Feedback: (See Feedback) 
Fourier Analysis of R-F: 1018 
Gain-Adjusting: 1738 
Gain Control: 313, 401, 418 
Graphical Analysis: 1317 
Grid Current in Power: 1626 
Grid Driving Power: 571, 1120 
1410 
Grid-Modulated: 1644, 1959 
High-Fidelity: 1988 
High-Gain for 150 Mega- 
cycles: 1871 
High-Mu: 151 
High Vacuum Tube: 38, 333 
Hum Neutralizing: 996, 2105 
Impedance: 1726 
Plate Circuit: 348 
Inductive-Output: 1847 
Intermediate-Frequency: 1509 
Frequency-Modulation: 
2020 
Intermodulation ‘Tests, 
tortion: 2036 
Level-Governing: 2026 
Linear: 1959 
Magnetic: 50 
Magnetron: 274 
Measurement: 371, 811, 860 
Audio Frequency: 1787 
Distortion: 1760 
Harmonic Analyzer: 966, 
1423 
Intermodulation: 2036 
Paired Echoes: 1760 
Production: 667 
Radio Frequency: 367, 1334 
Microphone: 8 
Multiple: 1515 
Neutralizing Regeneration and 
Hum: 2105 
Output and Distortion: 1027 
Potentiometric: 1467 
Power: 222, 281, 413, 430 
Maximum: 2037 ~ 
Program-Operated Level-Gov- 
erning: 2026 


Dis- 


Push-Pull: 258, 321, 1081 
Radio-Frequency: 91, 309, 3 13, 
326, 1452, 1509, 1959 
Analysis: 309 
Broadcast Receiver: 
838 
High-Frequency: 821, 822 
Mathematical Theory: 365, 
813, 832, 859 
Measurement: 367, 1334 
Modulation: 1939 
Power, Waveforms: 1018 
Regeneration Prevention: 
Neutralization: 832, 2105 
Phase Shift: 832 
Screen-Grid Tube: 813 
Resistance Stabilized: 523 
Tetrode as Modulated: 929 
Transmitter: 
Efficiency: 867 
Linear (Class B): 852 
Load Impedance: 831, 907 
Modulated, Efficiency :917 
Untuned: 926 
150-Kw: 281 
Reflexing: 254 
Regeneration, Neutralizing: 
2105 
Resistance-Capacitance Coup- 
led: 
Design: 385, 1004, 1466 
Television: 965 
Stability: 656 
Staggered Circuits: 992 
Supervisory and Control 
Equipment: 1063 
Television: 965, 1742, 1769 
Testing: 1787 
Tests, Distortion: 2036 
Theory: 1652 
Transient Response: 1742 
Ultra-High Frequencies: 708, 
1386, 1558, 2030 
Unconventional circuits: 1487 
Video-Frequency: 1742 
Vogad: 1738 
Wide-Band: 1769, 1836, 1847 
150-Mc.: 1871 
Amplitude Characteristics of 
Coupled Circuits: 1121 
Amplitude Distortion: 
Audio Systems: 1088 
Paired Echoes: 1760 
Amplitude Modulation: 
Modulation) 
Analyzer, Harmonic: 966, 1423 
Annual Review: 1306, 1307, 1308, 


832, 


(See 


1309, 1310, 1402, 1403, 
1404, 1405, 1406, 1502, 
1602, 1719, 1846, 1958, 
2052 
Allied Fields: 1310, 1406 
Broadcast Reception: 1309, 
1402 
Broadcast Transmission: 1308, 
1403 


Fixed Services: 1306, 1404 
Mobile Services: 1307, 1405 
Anode-Tank-Circuit Magnetron: 

1814 
Anomalous Transmission in Fil- 
ters: 1333 - 
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Anomaly in Radio Transmission: 
1917 

Antennas: 16, 17, 31, 32, 46, 48, 
53, 55, 64, 71, 75, 86, 99, 
100, 101, 104, 140, 147, 218, 


99D NSIT 9377. 1816/9 634, 
1436, 1502 
Acoustic Models: 1970 
Adcock: 910 
Aircraft: 533, 944, 1224, 1580, 
1612, 2097 


Measurement: 645 
Angle of Radiation: 265, 266, 
356, 388, 519, 790, 818, 870, 
890, 897, 981, 1036, 1275, 


1279, 1338 

Annual Review: 1719, 1846, 
1958, 2052 

Array: (See Antennas, Direc- 
tional) 

Balanced: 115, 131, 164, 225 

Beverage: (See Antennas, 
Wave) 

Broadcast: 461, 580, 1383, 


1384, 1385, 1441, 1474, 
1525, 2074, 2075, 2076 
High-Frequency: 2059 
Cage: 311 
Capacitance: 46, 104, 106, 141, 
376 
Circuit Relations in Radiating 
Systems: 981 
Coil: (See Antennas, Loop) 
Constants: 120, 156, 645, 1612 
Corner-Reflector: 1930° 
Counterpoise: (See Antennas, 
Earth) 
Current: 330 
Distribution: 1875 
Phase Relations: 1562 
Directional, Directive: (See 
also Antennas; Adcock, 
Loop, Wave) 65, 66, 115, 
122, 142, 147, 149, 153, 
154, 164, 225, 297, 301, 
315, 388, 488, 512, 547, 
1224, 1300, 1393, 1499, 
1529, 1538, 1562, 1563, 
1605, 1713, 1837, 1854, 
1930, 2049, 2059, 2074, 
2075, 2076 
High-Frequency: 798, 821, 
834, 857, 870, 895, 897 
Low- and Medium-Fre- 
quency: 846 
Very High-Frequency: 823, 
894 
Doublet: 1471 
Dummy: 21 
Earth: 42, 66, 121, 131, 142 
Counterpoise: 8, 100, 311 
Currents: 1289 
Systems: 1535 
Efficiency: 1535 
Electric and Magnetic Field: 
816 
Electromagnetic Horn: 
Wave Guides) 
Fading Characteristics: 1525 
Field, Distant: 2010 
Field Distribution of Vertical: 
890 
Filter Valve Circuits: 527 
Flat-Shooting: 1713 
Frame: (See Antennas, Loop) 
Gain of Directive: 742 
Ground: (See Antennas, Earth) 


(See 


Harmonic Operation: 897 
Height: 10a 2332282, oul, 
821, 834, 897 
Hertz: 307 
High-Frequency: (See also 
Antennas, Directional) 
Models: 1205, 1385 
History: (See Antennas, An- 
nual Review) 
Horizontal: 65, 821, 897, 909, 
910, 2074, 2075, 2076 
Impedance: 
Mutual: 588, 1055 
Symmetrical: 2093 
Vertical: 1288 
Inclined: 2077 
Inductance, Distributed: 87, 
104 
Insulators: 229, 305, 311, 1789 
Linear Radiators: 2010 
Loop: 117, 149, 154, 164, 225, 
29 (eS OipeS tl O13) O25; 
397, 846, 879, 910, 1002, 
1178, 1435, 1583 
Measurements: 1999 
Radiation: 1924 
Measurements: 
Acoustic Models: 1970 
Aircraft: 645 
Loop: 1999 
Radiation: 834 
Resistance: 690, 1210 
Model: 311, 1205, 1385, 1970 


Multielement, Radiation Pat-~ 


tern: 2074, 2075, 2076 
Mutual Impedance Between 
Adjacent: 588 
Mutual Impedance of Wires: 
1055 
Noise Reduction: 1721 
Operation Above Natural Fre- 
quency: 265, 330, 897 
Optimum Wavelength: 266 
Phase Shift Between Two: 
1200 
Power: 330 
Radiation: 1554, 1563, 2121 
Angle: (See Antennas, Angle 
of Radiation): 
Characteristics of Vertical 
Half-Wave: 1036 
Formula: 1803 


Frequencies Above Funda- .- 


mental: 265, 330, 897 
Harmonics: 265 
Measurements: 834 
Pattern: 2074, 2075, 2076 
Properties: 1275, 1875 
Resistance: 191, 265, 311, 

547, 1210, 1490 
Theory: 1, 56, 65, 101, 161, 

166, 302, 1436 

Receiving, Multiple-Unit: 1854 
Reflectors: (See Antennas, Di- 
rectional) 
Reradiation: 282 
Resistance: 1, 101, 191, 265, 
311, 547, 690, 873, 897, 
1210, 1435, 1490 
Calculation: 873 
Measurements: 690, 1210 
Rhombic: 1279, 1300, 1563, 
2077 
Rigid, for Aircraft Receiver: 
533 
Self-Impedance: 2093 
Shielded: 153 


Anticyclones 


Shunt-Excited: 1531, 1875 

Size and Shape: 2016 

Sleet Removal: 305, 311, 857, 
897 

Standing Waves: (See also 
Lecher Wires) 897, 899 

Steerable: 1538 

Strain Release: 305 

Submerged: 121, 131, 164 

Subterranean: 121, 131, 142 

Symmetrical Self-Impedance: 
2093 

Top-Loaded: 1525 

Dower: 16.731, 327 48.093; 50; 
645 TA Sy 143, 147.222) 
2365 S05FES 1 lees 21589 Uy 
1299, 1789 

Transmission Lines for Short 
Wave: 991 

Tuning Coils: 299 

Underground: 1580 

Vertical: 821, 890, 910, 1441 

Voltage: 330 

Wave: 301, 512, 821, 870, 897 

75-Megacycle: 2049 

and  Kennelly- 

Heaviside Layer: 1091 


Arrays, Antenna: (See Antennas, 


Directional) 


Asymmetric Sidebands: 1651 
Atmosphere: 


Scattering of Waves: 1818 


Atmospherics: (See also Inter- 


ference) 55, 75, 220, 253, 
301, 303, 304, 1820 
Audio-Frequency: 1150, 1211 
Broadcasting in Calcutta: 
1822 
Calcutta: 1822 
Classified: 115, 164 
Compared to Impulse Oscillo- 
grams: 139 
Correlation: 
Atmosphere: 383 
Day: 886, 895, 896 
Eclipse: 895 
Frequency: 845, 853, 870, 
886, 895, 910, 1009, 
1038 
Lightning: 14, 303 
Meteorological Conditions: 


Meteors: 854 
Month: 886, 895, 896 
Mountains: 14, 315 
Seasons: 14, 55, 886, 895, 
896 
Storm: 2061 
Sun: 14, 382, 895, 896, 1928 
Temperature: 14 
Terrestrial Magnetism: 895 
Time: 886, 895, 896 
Topography: 253, 895 
Vapor Pressure: 14, 253 
Wavelength: 163, 303 
Weather Phenomena: 581 
Wind Velocity: 14 
Cosmic: 1143, 1355, 1835, 2100 
Daily Variations: 14, 164 
Dead Spot: 253 
Decca: 1929 
Direction: 537, 584, 821, 895, 
1038, 1396, 2061 
Storm: 2061 
Effect on Detector: 36 
Extraterrestrial: 1143, 1355, 
1835, 2100 


High-Frequency: 1929 
Japan: 537, 1566 
Long-Distance Transmission: 
887 
Measurements: 209, 445, 584, 
658, 793, 895, 905 
Bureau of Standards: 192, 
197, 246, 252, 279, 329, 
381, 487, 658, 740 
Cathode-Ray: 1396 
Precipitation Static: 1753 
Rain Static: 1449, 1566 
Ratio to Signals: 870, 905 
Recorder: 1037 
Reduction of Effects: 75, 115, 
131, 142, 153, 164, 310, 
400, 464, 895, 1430 
Reflected: 115, 895 
Simultaneous: 241, 335, 887, 
895 
Cable Disturbances: 793 
Sources: 14, 75, 153, 225, 253, 
303, 315 
Storm Direction: 2061 © 
Strength: (See also Measure- 
ments, Bureau of Stand- 
ards) 14, 173, 209, 445 
Thunderstorm: 1724 
Tropical Storms: 1809, 2061 
Vertically Propagated: 115 
Warbler Measurement: 1929 
Waveform: 394, 793 
150 Megacycles: 1724 
Attenuators, Attenuation: (See 
also Propagation of Waves) 
Calibration: 2000 
Designing Resistive 
works: 1291 
Radio-Frequency: 814 
Resistive Networks: 1291,2000 

Audibility: 

Measurements: 14, 23, 51, 55, 
58, 61, 80, 94, 118 
Audible Pictures: (See Sound 

Motion Pictures) 

Audio Frequency: (See also 
Acoustics; Amplifiers; Fre- 
quency Measurement; Fre- 
quency Standards; Loud- 
speakers; Oscillators; 
Sound) 

Atmospherics: 1150, 1211 

Broadcast Systems: 1706 

Fidelity: 255, 302, 309 

Measurement: 371, 559, 590, 
1221 

Penetration of Rock: 637 

Response Curve Tracer: 1630 

Systems, Distortion: 1088 

Tuning: 36 

Voltage Surges in Apparatus: 
560 

Audion: (See Vacuum Tubes) 

Audition and Alternating-Cur- 
rent Theory: 666 

Aurora: 153 

Austria: 171 

Authors’ Information: 2126 

Automatic Control: 

Frequency: 1353, 1625 
Selectivity: 1374, 1736 
Tuning: 1506 
Volume: 401, 822, 823 
Copper-Oxide Rectifiers: 
1015 

Automobile Radio: (See Receiv- 

ers, Automobile) 


Net- 


Ignition Interference: 1912 
Axial Electrostatic Fields: 1914 


B 


Balanced Amplifier: (See Ampli- 
fiers) 

Balanced Transmission Line: 
(See Transmission Lines, 
Balanced) 

Ballistics: 2027 
Models, Electron 

1954 

Band-Pass—Low-Pass Analogy: 
1488 

Barkhausen-Kurz Oscillations: 
(See Oscillators, Electron) 

Batteries: 

Air-Cell Receivers: 936 

B: 1989 

Portability: 1989 

B Batteries: 1989 

Beacon: (See Aircraft Radio) 

Beam: 

Antennas: (See Antennas, Di- 
rectional) 

Power Tubes: (See Vacuum 

Tubes) 

Beat-Frequency Oscillator: 939 
Four-Electrode Tube: 689 
Logarithmic Scale: 564 

Behavior of Networks with 
Normalized Meshes: 538 

Bibliography: 

Current Literature: 468 

Decimal System: 499, 738 

Piezoelectricity: 438 

Blind Landing: (See Aircraft 
Radio) 

Book Reviews: (See also Patent 

Reviews) 

ABC of Television, or Seeing 
by Radio, by Raymond F. 
Yates (Reviewed by E. H. 
Felix): 664 

A-C Calculation Charts, by R. 
Lorenzen (Reviewed by H. 
A. Wheeler): 2132 

Acoustic Design Charts, by 
Frank Massa (Reviewed by 
Benjamin Olney): 2135 

Acoustics, by G. W. Stewart 
and R. B. Lindsay (Re- 
viewed by Irving Wolff): 
830 

Acoustics and Architecture, 
by P. E. Sabine (Reviewed 
by Frank Massa): 1085 

Advanced Electrical Measure- 
ments, by W. C. Michels 
(Reviewed by H. M. Tur- 
ner): 2025 

Air Law—Outline and Guide 
of Law of Radio and Aero- 
nautics, by H. S. Le Roy 
(Reviewed by L. E. Whitte- 
more): 1319 

Aircraft Radio, by Myron F. 
Eddy (Reviewed by S. S. 
Kirby): 900 

Aircraft Radio and Electrical 
Equipment, by Howard K. 
Morgan (Reviewed by De 
Loss K. Martin): 1851 

Aligning Philco Receivers, by 
J. F. Rider (Reviewed by 
W. O. Swinyard): 1575 


Motion: 


_ Alternating Current Rectifi- 
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cation and Allied Problems 
(Second Edition), by L. B. 
W. Jolley (Reviewed by 
R. R. Batcher): 368 

Alternating Current Rectifi- 
cation and Allied Problems, 
(Third Edition) by L. B. 
W. Jolley (Reviewed by 
W. C. White): 767 

American Standard for Elec- 
trical Indicating Instru- 
ments (Reviewed by H. M. 
Turner): 1685 

An Hour a Day With Rider on 
Automatic Volume Control, 
by J. F. Rider (Reviewed by 
A. R. Hodges): 1513 

Anleitungen zum Arbeiten im 
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Knoll (Reviewed by B. E. 
Shackelford); 1596 

Annual Table of Constants 
and Numerical Data, by R. 
Mesny (Reviewed by L. E. 
Whittemore): 1113 

Antennen, Ihre Theorie und 
Technik, by H. Briickmann 
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Wheeler): 1896 

Applied Acoustics, by H. F. 
Olson and Frank Massa 
(Reviewed by Knox MclIl- 
wain): 1247 

Applied Magnetism, by T. F. 
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Batcher): 425 
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by W. G. Cady): 1127 
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A.S.T.M. Standards on Elec- 
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viewed by L. E. Whitte- 
more): 1192. 

Auto-Radio Pocket Trouble 
Shooter, by A. A. Ghirardi 
(Reviewed by W. O. Swin- 
yard): 1577 

BBC Handbook 1939 (Re- 
viewed by L. E. Whitte- 
more): 1794 

BBC Handbook 1940, by 
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poration (Reviewed by 
Howard A. Chinn): 1880 

Bessel Functions for Engi- 
neers, by N. W. McLachlan 
(Reviewed by L. P. Wheel- 
er): 1304 

Bollettino del centro Volpi di 
Elettrologia (Reviewed by 
L. P. Wheeler): 1752 

Broadcasting Abroad, Re- 
vised Edition (Reviewed by 
L. E. Whittemore): 1259 

Cable and Wireless Communi- 
cations of the World, by 
F. J. Brown (Reviewed by 
W. J. Shackelton): 436 


‘Carbon Graphite and Metal 


Graphite Brush Standards, 


by National Electrical Man- 
ufacturers Association (Re- 
viewed by R. R. Ramsey): 
1268 

Cathode Modulation, by 
Frank C. Jones (Reviewed 
by Loren Jones): 1830 

Cathode-Ray Tube at Work, 
by J. F. Rider (Reviewed by 
Madison Cawein): 1381 

Cathode-Ray Tubes, by Man- 
fred von Ardenne (Re- 
viewed by R. R. Batcher): 
1844 

Chart Atlas of Complex Hy- 
perbolic and Circular Func- 
tions (Third Edition), by 
A. E. Kennelly (Reviewed 
by H. A. Wheeler): 2069 

Collected Papers of George 
Ashley Campbell  (Re- 
viewed by L. P. Wheeler): 
1655 

Communication Engineering, 
by W. L. Everitt (Reviewed 
by F. W. Grover): 1056 

Communication Networks— 
Volume II, by Ernst A. 
Guillemin (Reviewed by E. 
B. Ferrell): 1417 

Complex Variable and Opera- 
tional Calculus with Tech- 
nical Applications, by N. W. 
McLachlin (Reviewed by 
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Critical Review of Literature 
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Special Report No. 9 (Re- 
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Cunningham Data Book, by 
E. T. Cunningham Inc. (Re- 
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Dictionary of Radio Termi- 
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F. W. Grover): 1610 
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Manfred von Ardenne (Re- 
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1171 

Dielectric Phenomena: Elec- 
trical Discharge in Gases, 
by S. Whitehead (Reviewed 
by Carl Dreher): 415 

Die Patents der Funken- 
pfangstechnik, by Curt Bor- 
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Blanchard): 1320 

Differential Equations for 
Electrical Engineers, by 
Philip Franklin (Reviewed 
by K. S. Van Dyke): 1194 

Données Numériques de Ra- 
dioélectricité, edited by R. 
Mesny (Reviewed by W. G. 
Cady): 555 

Données Numérique de Ra- 
dioélectricité, edited by R. 
Mesny (Reviewed by S. S. 
Kirby): 933 
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R. Gilliland): 1501 
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viewed by T. R. Gilliland): 
1272 

Educational Broadcasting, 
1937 (Reviewed by K. S. 
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Akustik, by H. J. von 
Braunmiithl and Walter 
Weber (Reviewed by Irving 
Wolff): 1448 

Einfiihrung in die Funktech- 
nik: Verstarkung, Empfung, 
Sedung, by Friedrick Benz 
(Reviewed by E. G. Lin- 
der): 1782 

Einfiihrung in die physika- 
lischen Grundlagen der 
Rundfunktechnik, by Otto 
Franke (Reviewed by L. P. 
Wheeler): 1574 

Einfiihrung in die Siebschal- 
tungstheorie, by R. Feldt- 
keller (Reviewed by E. B. 
Ferrell): 1766 

Einfiihrung in die Vierpol- 
theorie der electrischen 
Nachrichtentechnik, by R. 
Feldtkeller (Reviewed by 
H. von R. Jaffe): 1751 

Eisenlose Drosselspulen, mit 
einem Anhang iiber Hoch- 
frequenz - Massekernspulen, 
by J. Hak (Reviewed by F. 
W. Grover): 1718 

Electrical Characteristics of 
Power and Telephone Trans- 
mission Lines, by F. W. 
Norris and L. A. Bingham 
(Reviewed by E. B. Fer- 
rell): 1557 

Electrical Communication, by 
A. L. Albert (Reviewed by 
H, A. Affel): 1266 

Electrical Communication 
(Second Edition), by Ar- 
thur Lemuel Albert (Re- 
viewed by Frederick W. 
Grover): 1861 

Electrical Engineers’ Hand- 
book, by H. Pender and K. 
Mcllwain (Reviewed by K. 
S. Van Dyke): 1500 

Electric Circuits, Published by 
the Electrical Engineering 
Staff, Massachusetts Insti- 
tute of Technology (Re- 
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(Reviewed by S. S. Kirby): 
639 

Victory of Television, by 
Philip Kerby (Reviewed by 
Albert F. Murray): 1878 

Vocational Guidance in Engi- 
neering Lines, by American 
Association of Engineers 
(Reviewed by F. W. Grov- 
er): 1191 

Wireless Direction Finding, by 
R. Keen (Reviewed by 
Harry Diamond): 1705 

Wireless Principles and Prac- 
tice, by L. S. Palmer (Re- 
viewed by C. R. Hanna): 
489 

Wireless Receivers, by C. E. 
Oatley (Reviewed by H. A. 
Wheeler): 1141 

World of Atoms, by Arthur 
Haas (Reviewed by W. G. 
Cady): 466 

Convention, 
Complete Proceedings: 1746 

Your Invention—How to Pro- 
tect and Merchandise It, by 
E. B. Lyford (Reviewed by 
H. H. Beverage): 1437 

1934 Report of C.C.I.R. Meet- 
ing at Lisbon (Reviewed by 
R. S. Ould): 1462 


Bridges: 


Bridged-T: 1827, 1839 

Campbell-Shackelton Shielded 
Radio Box: 979 

Condenser, for Factory In- 
spection: 660 


Direct-Reading Audio-Fre- 
quency: 559 

Double-Hump Phenomena: 
686 


Impedance at 60 Mc.: 1927 
Negative Resistance: 904 
Parallel-T: 1827 
Phase-Shifting: 754 
Radio-Frequency: 70, 74, 150 
Receiver: 122 
Tube Wattmeter, Voltmeter, 
and Phase-Shifting: 754 
60-Cycle for R-F Power Am- 
plifiers: 1334 
Oscillators: 
1666 


Bridged-T Circuit: 1827, 1839 
Brightness Distortion, Televi- 


sion: 1991 


Broadcasting: 188, 210, 243, 302, 


325, 627 
Amplifier, 
2026 
Asymmetric Sideband: 1651, 
1806 


Level-Governing: 


Atmospherics in Calcutta: 
1822 

Audio-Frequency Systems: 
1706 


Carrier: 201, 210, 220 
Beats: 1636 

Common Frequency: 349, 685, 
1409 

Comparison with Audible Pic- 
tures: 729 

Control System: 222, 434 

Coverage: (See Broadcasting, 
Service Area) 


INDEX?TOsSUBJECTS 


Direct-Ray 
1013 
Economics: 1390 
Effect of Tall Buildings: 247, 
302, 313 
Field Intensity: (See Broad- 
casting, Service Area) 
Frequency Allocation: 594, 
958, 1514 
Frequency-Modulation Trans- 
mitter: (See Transmit- 
ters) 
Frequency Separation: 1061 
German Common-Frequency 
System: 685 
Hearing: 2084 
High-Frequency: 261, 2059 
High-Quality Transmission 
and Reception: 1208, 1609 
Interference: 
Heterodyne 
792, 866 
International: 2059 
Isochronous: (See Broadcast- 
ing, Synchronization) 
Low-Frequency: 845 
Magnetic Recording: 2006 
Piezo Oscillator: (See Piezo- 
electricity) 
Polyphase: 2072 
Power: 1514 
Principles: 594 
Rebroadcasting: 261 
Receiver: (See Receivers) 
Reception, Over 12,000 Km. 
Away: 1000 
Reception, Synchronized: 1131 
Recording: 
Magnetic: 2006 
Standards: 2096 
Reference Level: 1825 
Regulation: 593 
Relation of Receiver and 
Transmitter: 1514 
Reports of I.R.E. Committee: 


Transmission: 


Intrachannel: 
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Clear Channel: March, 
1933, p. 331 


Separation, Frequency: 1061 

Service Area: (See also Propa- 
gation of Waves) 247, 
302, 313, 492, 718, 792, 
796, 845, 866, 924, 1358, 
1390, 2104 

Short Wave: 261 

Sidebands: 208, 210, 220, 302 

Sky Wave: (See also Propaga- 
tion of Waves) 790 

Speech-Input Equipment: 
(See also Amplifier) 628, 
630, 906, 2026 

Standards: 958 

Recording: 2096 

Stations: 222, 243, 255, 262, 
321, 325, 809, 975, 1253 

Studios: 783, 809, 906, 998, 
1768, 1886 

Synchronization: 349, 792, 
796, 866, 1131, 1243, 1409 

Synthetic Reverberation: 
1817, 1997 

Syntraction of Two Carriers: 
1294 

Tower Antennas: 1299 

Transmission and Reception: 
1013, 1208, 1609 


Transmitters: (See Transmit- 
ters) 

Ultra-High Frequency: 1609 

United States: 600, 809 

Volume Indicator: 1825 

War Effort: 2115 

Westinghouse Station at Sax- 
onburg, Pa.: 975 

Wire Line Systems: 262, 631 

WLW 500-Kilowatt Trans- 
mitter: 1253 

Bullet, Detecting Device: 2027 


C 


Cable: 
Advances in  Transoceanic 
Technique: 779 
Disturbances and Atmospher- 
ics: 793 
Linearly Tapered Loaded 
Transmission Lines: 1031 
Calorimeter Measurement of 
Power: 810 
Camera Lenses, Television: 1901 
Capacitance, Capacity: 46 
Distributed: 30, 1228 
Measurement: 543, 569 
Q: 2119 
Resistance, Coupled Ampli- 
fier: (See Amplifier, Re- 
sistance - Capacitance 
Coupled) 
Resistance Variation with Fre- 
quency: 722 
Shunt in Current Measure- 
ments: 414 
Standard: 226 
Stray in Antenna Resistance 
Measurements: 1210 
Vacuum Tubes: (See Vacuum 
Tubes) 


Variable Condensers, Factory 


Measurement: 660 
Variation and Frequency 
Modulation: 1122 
Capacitor: (See Condenser: Ca- 
pacitance) 
Carbon Microphone Impedance: 
1648 
Carillon, Power Requirements: 
959 
Carrier: 366 
Beats: 1636 
Current Transmission: 144, 
184, 201, 366 
Sideband Theory: 917, 919 
Zero-Frequency: 2009 
Cathode Ray: (See Vacuum 
Tubes) 
Cavity Resonance, Resonator: 
1858 
Loudspeakers: 851 
Microphones: 720 
C.C.I.R.: (See International 
Technical Consulting Com- 
mittee on Radio Communi- 
cation) 
Centimeter Waves: (See Propa- 
gation of Waves) 
Channel Width for Types of 
Transmission: 917, 918, 919, 
920 
Characteristic Impedance: 2067 
Choke Coil: (See Inductor) 


Chopper, Utilizing Vacuum Con- ~ 


tacts: 1212 
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Circuit Analysis: (See also 
Transmission Lines) 
Coaxial Filter: 1961 
Coupled: 2120 
Distributed Constants: 1121 
Filters: 1504 
Radio-Frequency: 1953 
Transducer Theory: 1067 
Detection, Diode: 1101 
Discriminator Circuit: 1625 
Double-Hump Phenomena in 
Bridge: 686 
Fourier: 2064 
Frequency Modulation: 1618 
Impedance: 
Matching: 831 
Variable: 2086 
Inductance at High Frequen- 
cies and Circuit Equa- 
tions: 1201 
Lecher-Wire System, Ellipse 
Diagram: 1069 
Negative Resistance: 829 
Networks: 1019, 1124, 1398, 
1913 
Attenuating, Lattice: 1527 
Attenuation, Resistive:1291 
Dissipation, | Phase-Com- 
pensating: 1350 
Equivalent Electrical: 982 
Geographical Analysis: 1427 
Impedance, Variable: 2086 
Lattice: 1527 
Meshes, Normalized: 538 
Nonuniform Transmission 
Line: 983 
Normal Co-ordinates: 389 
Normalized Meshes: 538 
Phase-Compensating: 1350 
Resistive Attenuating: 1291 
Response: 1993 
Television: 1371 
R-F Impedance Measure- 
ments: 1335 
Synthesis: 2078 
Transmission, 
quency: 1053 
Vacuum Tubes, Variable 
Impedance: 2086 
Variable Impedance: 2086 
Nonlinear Circuits with Large 
Applied Voltages: 1236 
Nonsinusoidal Waves: 1993 
Oscillating: 49 
Parallel Resonance: 1066, 1256. 
Parameter, Sinusoidal Varia- 
tion: 1947 
Periodic Waves: 1993 
Phase-Curve Tracer: 1960 
Reactance Networks: 2015 
Resonance Relations andT hev- 
enin’s Theorem: 1111 
Resonant: 2120 
Selective: 1600 
Series, Parameter Variation: 
1947 
Simple Series: 1947 
Simulative Networks: 1641 
Single and Coupled Circuit 
Systems: 706 
Staggered Circuits: 992 
Synthesis: 2078 
Television: 1371 
Thevenin’s Theorem: 1111 
Tuned with Constant Re- 
sponse Band; 1617 
Unconventional Circuits: 1487 


High-Fre- 
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Undercoupling: 1982 
Variable Impedance: 2086 
Variation of Parameter: 1947 
Voltage Impulses and Re- 
sponse: 1607 
Circuit Tuning, Wave Reso- 
nance: 624 
Civilian Receiver Design: 2040 
Classification of Radio Subjects: 
499, 738 
Clock System, Radio: 743 
Coastal-Harbor Radiotelephone: 


1737, 1738, 1739, 1740, 
1741 
Coaxial: 
Filter: 1961 
Line: (See Transmission Lines, 
Coaxial) 


Coils: (See Inductors) 
Antenna; (See Antenna, Loop) 
Reactance Measurements at 
100 Mc.: 1923 
Cold-Cathode Rectification: (See 
Vacuum Tubes) 
Color Organ: 865 
Color Television: 2066 
Common-Channel Interference: 


2051 
Communication 
Bands for Transmission: 917, 
918, 919, 920 
High-Frequency: 362, 363, 402 
System, Radiomarine Cor- 


poration: 948 
Compass: 235, 270 
Compensated-Wave Transmis- 
sion: 3 
Concentric Lines: (See Trans- 
mission Lines, Coaxial) 
Condensers: 
Capacitance: 722 
Compressed Air: 64 
Dry Electrochemical: 732 
Gang Testing Device: 497 
Geometric Variation: 27, 336 
High-Voltage Air: 271 
Inspection: 660 
Leakage: 6 
Loss Conductance: 1613 
Losses: 6, 1235 


Loudspeaker: (See Loud- 
speakers) 

Mica: 960 

Resistance: 6, 272, 722, 1235, 
1394 


Straight-Line-Frequency: 251, 
289, 336 
Conductance, Condenser Loss: 
1613 
Conductors: 
Electrolytic: 46 
Litzendracht: 11, 70 
Resistance: 1516 
Radio-Frequency: 70 
Cone Loudspeaker: (See Loud- 
speakers) 
Cone-of-Silence Marker: 2049 
Contacts: 
Chopper, in Vacuum: 1212 
Potential: 1482 
Rectification at Metal: 1010 
Control Equipment, Television: 
1980, 1990 
Conversion Detectors: 1237 
Converter: 
AC to DC: 119 


Frequency: 2056 
Superheterodyne: 2056 
Co-operation Committee 
gram: 737 
Co-ordinates, Normal: 389 
Co-ordination, Radio: 599, 1694 
Copper-Oxide Rectifier: 1015, 
2127 
Cores: 

Eddy-Currents: 756 
Radio-Frequency Iron: 1981 
Corner-Reflector Antenna: 1930 

Cosmic Data Broadcasts: 855 
Cosmic Static: (See Atmospher- 
ics, Cosmic) 
Coupled, Coupling: 62, 126, 169, 
174, 290, 300, 309, 331 
Amplifiers with Staggered Cir- 


Pro- 


cuits: 992 

Balanced to Unbalanced Cir- 
cuits: 2015 

Capacitance: 126, 155, 169, 
309 

Capacitance and Magnetic 


Combined: 326 
Circuits: 803, 916, 1003, 1121, 
1838, 1982, 2120 
Constant Response Band: 
1617 
Resonant: 2120 
Tuned: 1982 
Direct: 169 
Distributed at Ultra-High- 
Frequency: 1812 
Networks: 1953 
Regeneration: 245 
Resistance-Capacitance: 334, 
965 
Resonant Circuits: 2120 
Theory: 57, 85, 126, 169, 1838 
Tuned Circuits: 1982 
Unbalanced to Balanced Cir- 
cuits: 2015 
Course Indicator, Audio Fre- 
quency: 152, 177, 185 
Critical Size Pipes: 2131 
Cross Modulation: 676, 1219 
Frequency Modulation: 1934 
Cross Talk, Reduction by Vari- 
able-Mu Tetrodes: 774 
Crystal Oscillators: (See Piezo- 
electric Crystals) 

Crystals: (See also Detectors: 
Piezoelectric Crystals) 
Television Reception: 1863 
Current Division in Triodes: 


1867 

Current Measurement: 403, 414 
1486, 1508, 1565, 1633, 
1823, 1943 


Current Radio Literature: 468 

Curve Tracer, Audio-Frequency- 
Response: 1630 

Cyclones and Kennelly-Heavi- 
side Layer: 1091 

Cylindrical Electric and Mag- 
netic Fields: 1828 


D 


Damped Waves in Pipes: 1857 
Decimal Classification of Radio 
_ Subjects: 499, 738 
Decimeter Waves: (See Ultra- 
High Frequencies) 
Decrement: (See also Resistance 
Measurement) 21, 22, 25, 
39, 67, 98, 109, 803 


Decremeter: 27 
Degeneration: (See Feedback) 
Deionization of Mercury Vapor: 
130 
Delay, Short Waves: 1992 
Demodulation: (See Detection) 
Detecting Device for Bullets: 
2027 
Detectors, Detection: 13, 33, 36, 
42, 48, 78, 113, 114, 146, 
328, 418, 441, 495, 526, 792, 
800, 1041, 1105 
Amplifying: 10, 34, 36, 42, 73, 
77, 102 
Anode Bend: 1339 
Anticoherers: 15 
Cerusite: 12 
Chopper: 102 
Coherers: 78, 99 
Contact: 116 
Conversion: 1237, 1391 
Copper-Oxide: 1015 
Crystal: 78 
Demodulation: 1041 
Diode: 980, 1101, 1582 
Formulas: 1634 
Distortion: 328, 350, 819, 825, 
833 
Einthoven Galvanometer: 16 
Electrolytic: 10, 55, 78 
Equation for d*,/de,?: 591 
Fluctuation Voltage: 2085 
Frequency Modulation: 1318, 
1526 
Gas Flame: 13 
Grid: 328, 441, 546, 591, 778. 
819, 980 
Grid-Leak Power: 778 
Heterodyne: 10, 34, 36, 37, 42, 
73 


High Signal Voltages: 579, 622 
Interlocking in First: 1213 
Large Signal: 1582 
Linear: 792, 819, 825, 833, 
1082, 2085 
Measurements: 322, 833 
Microphonic: 78 
Microwaves: 1016 
Modulated Waves: 1082 
Plate: 579, 1339 
Power: 778 
Retarding-Field Tube: 1209 
Sensitivity: 80 
Silicon: 322 
Small Signal Voltages: 346 
Sodium Vapor: 213, 238 
Steel and Iron: 78 
Taste Reception: 172 
Thermionic Efficiency: 133 
Ticker: 3, 10, 16, 48, 78 
Tone Wheel: 16 
Two Waves: 1082 
Ultra-Short Waves: 708, 1016 
Vacuum Tube: 13, 38, 91, 231, 
294, 328, 346, 378, 458, 
526, 558 
Voltage: 417 
Developments in Radio: (See 
' Annual Review) 
Dewey Decimal System: 499, 
738 
Dielectric: 
Measurements: 1238 
Properties at Very High Fre- 
quencies: 1239 
Diffraction, Ultra-High-Fre- 
quency: 1945 


INDEX TO THE PROCEEDINGS OF THE LR.E., 1913-1942 


Diode: 
Detection Analysis: 1101 
Detector Formulas: 1634 
Rectification: 980 
Voltmeter: 1640 

Diplex: 2035 


Direction of Arrival, Short 
Waves: 1992 

Direction Finding: (See also 
Aircraft Radio, Radio 
Beacon) 


Coast Guard: 937 
Goniometer: 235 
High-Frequency: 879, 910 
Marine: 270 
Transmission and Reception: 
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Tropical Storms: 1809 
Directional Reception, Trans- 
mission: (See Also Trans- 
mission, Beam) 
Attenuation Over Pacific: 586 
System: 136, 194, 196, 297, 
307, 822 
Variation: 268, 283 
Directive Antennas: (See Anten- 
nas) 
Discrimination, Frequency: 2099 
Discriminator Circuit, Automat- 
ic Frequency Control: 1625 
Disk Recording: 1909 
Disks and Rings, Effects of Mag- 
netic Fields: 1227 
Displacement Currents, High- 
Frequency Resistance Ef- 
fect on Coils: 1030 
Distortion: 
Amplifier 
2036 
Amplifier Without: 1833 
Amplitude: 1760 
Audio Reproducing Systems: 
1088 
Compensation: 1007 
Detection: 328, 350, 819, 825, 
833 
Fading: 845 
Frequency Modulation: 917 
Harmonic: 825, 833, 1244 
Intermodulation Tests: 2036 
Line Equalization: 1695 
Nonlinear Systems: 1812 
Phase: 1760 

Modulation: 917 

Reduction by Variable-Mu 
Tetrodes: 774 

Symmetrical Output Systems: 
1027 

Television Brightness: 1991 

Vacuum Tube: 

Calculation: 825, 874 

Measurement: 833 

Reduction: 852 

Distributed Capacitance: 1228 
Distributed Coupling, Ultra- 
High-Frequency: 1812 
Distributing Systems, R-F: 1363 
Disturbances of Extraterrestrial 

Origin: 1143, 1355, 1835, 

2100 4 

Diurnal Variations in Iono- 
sphere: 1327 

Diversity Reception: 821, 822 

Divider, Frequency: 764, 837, 
901, 1104, 1550, 1771, 1968, 
2065 


Intermodulation: 


Duodynatron and _ Inner-Grid 


Dynatron: 1217 


Duplex Radiotelephone: 998, 


1464 


Dwarf Waves: (See Ultra-High 


Frequencies) 
Dynamic Coupling: 1453 


Dynamic Symmetry in Radio 


Design: 1008 
Dynatron: 9, 200, 817, 904 
Crystal Control: 1022 

Grid Coupled: 1346 


Inner-Grid and Duodynatron: 


1217 
Quantitative Study: 1379 
E 
Ear, Hearing: 2084 
Earth: (See also Antennas: 


Propagation of Waves) 
Currents: 903 
Disturbances: 1928 
High-Frequency Current 

Return Circuits: 1207 


Potential Measurements: 1169 


Systems for Antennas: 1535 


Whistling Tones: 717, 1150 
Echo Signals: See Ionosphere, 


Echo Signals) 
Eclipse: 


Economics: 82 
Broadcasting: 1390 
Radio Industry: 1811 

Eddy Currents: 756, 1395 

Education: 20, 40, 318 

Electric 


Eye: (See Vacuum Tubes, Pho- 


toelectric) 
Field: 
Cylindrical: 1828 


Oscillating Conductor: 816 


Music: 959, 1478 


Networks: (See Circuit Analy- 


sis) 
Prospecting: 491, 637 
Electroacoustics: 1502 


Annual Review: 1719, 1846, 


1958, 2052 


Electrodynamic Ammeter: 1565, 


(See Propagation of 
Waves, Relative to Eclipse) 


INDEX TO SUBJECTS 


Annual Review: 1502, 1602, 
1719, 1846, 1958, 2052 
Music: 959, 1478 
Oscillations: 529, 894, 907 
Without Tuned Circuits: 
1239 
Potentiometer: 2108 
Voltmeter: 2108 
Electrostatic 
Circuits, Equivalent Vacuum 
Tube: 1936 
Electron Multiplier: 2029 
Fields, Potential Distribution: 
1914 
Telephone Receiver: 34 
Eletira, Radio on Yacht: 235 
Ellipse Diagram of Lecher-Wire 
System: 1069 
Energy Equation: 2011 
Balance: 1995 
Electronics: 1995, 2011 
Excess: 1604, 1606 
High-Frequency: 1972 
Induced Current: 1995 
Large Signal: 1972 
Ultra-High Frequencies: 2011 
Engineers, Engineering: 
Administration: 1826 
Modern Society: 2088 
War: 2088, 2089, 2090, 2091, 
2116 
Equalization: 
Receiver Distortion: 1007 
Transmission Lines: 1695 
Expert Testimony Before Of- 
ficial Bodies: 836 
Eye Sensitivity: 2087 
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Facsimile: (See also Printing 
Telegraph, Television) 304, 
391, 545, 570, 606, 607, 608, 
1375, 1502, 1978 

Annual Review: 1719, 1846, 
1958, 2052 
Eclipse Observed: 1312 

Fading: (See Propagation of 
Waves, Fading) 

Federal Radio Commission: 
Broadcast Division: 771 
Engineering Aspects: 592 

Feedback: 

Amplifier Impedance: 1726 


Measurement: 148, 194, 209, 
DNS \5 PD PS3h 0 SW Pe 
ISD, Riley SON, TOP, SiS 
$2290325 S234 1350: 
412, 445, 482, 597, 800, 
806, 834, 850, 885, 973, 
1037, 1186, 1358, 1588. 
1691 

Meter: 1186 


Field Strength: (See Field In- 


tensity; Propagation of 
Waves) 

Filaments, Transmitting Tubes: 
1676 


Film: 


Scanner: 1979 
Photographic Sensitivity: 
2087 


Filters: 216, 275, 302, 321, 1504, 


1772 

Anomalous Transmission: 
1333 

Antenna and Valve Circuits: 
527 

Band Pass: 1488 

Coaxial for Vestigial 
band: 1961 

Concentric Line: 1624 

Elimination: 1624 

High-Pass: 1665 

Hum in Rectifier, Systems: 
1241 

Lattice Attenuation 
works: 1527 

Low-Pass: 1161, 1488, 1665 

Magnetostriction: 1134 

Narrow-Band: 1624 

Power Supply: 828 

Properties of Transmission 
Networks: 1124 

Resistance-Terminated: 1665 

Single Sideband: 1772 

Television: 1772 

Transients: 1665 

Transversal: 1888 


Side- 


Net- 


Fire Hazard: 71, 88 
Flight, Effect on Hearing: 649 
Fluctuation: 


Amplitude: 1952 
Noise: 734, 1951 
Voltage: 2085 


Focus of Electron Beams (See 


Vacuum Tubes) 


1633 
Electrodynamic Speaker: (See 
Loudspeaker) 
Electroelastic Phenomena: 725 
Electromagnetic Field: 1436, 
1571 


Measurement: 1588 
Small Pipes: 2131 
Horn: 1700, 1848 
Biconical: 1821 
Sectoral: 1699 
Monochord A-F Measure- 


Balanced Amplifiers: 1673 

Frequency Modulation: 1754 

Input-Capacitance Compen- 
sation: 1672 

Laboratory Equipment: 1801 

Negative: 1754 

Neutralizing: 1615 

Reverse, Frequency Discrimi- 
nation: 1599 


Fog: 712 
Fork, Tuning: 1023 
Fourier Analysis: 2064 
R-F Wave: 1018 
Fractional-Frequency Genera- 
tors: 1771 
Frame Aerials: (See Antennas, 
Loop) 
Frequency: 
Allocation: 452, 486, 503, 510, 


ment: 590, 1221 
Shielding: 1080, 1446 


Wave Penetration of Rock: 


637 
Electromechanical 
Oscillograph: 1302 


Representation of Piezoelec- 


tric Crystal: 1361 
Electrometer: 
Power Measurement: 1340 
Quadrant: 1340 


Resistance Measurement: 277 
Electron, Electronic: (See also 
Vacuum Tubes): 36, 38, 


1155, 1285, 1502, 1972 


= 
} 


-Wide-Band Amplifiers: 1836 
Ferro-Inductors and Permeabil- 
ity Tuning: 1089 
Ferromagnetic Materials: 
Permeability: 1614 
Resistance: 1614 
Fidelity: 
Conditions for Increase: 1172 
Hearing: 2084 
Field: (See Field Intensity) 
Field Intensity: (See also Propa- 
gation of Waves, Measure- 
ment, Received Signals) 
Atmospherics: (See Atmos- 
pherics) 


594, 958 

Analysis: 1017 

Bands for Types of Trans- 
mission: 838, 917, 918, 
919, 920 

Bridges, Audio: 559, 868 

Broadcast Station Measure- 
ments: 585 

Changers: (See also Detectors) 
16, 28, 95, 158, 159, 160, 
162, 363, 369, 1047, 1298, 
1391, 2056 

Discrimination: 2099 

Inverse Feedback: 1599 
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Distribution of Atmospherics: 
(See Atmospherics, Cor- 
relation with Frequency) 

Division: 764, 837, 901, 1104, 
1550, 1771, 1968, 2065 

Drift Compensation: 2130 

High Precision Standard: 576 

Inductance Temperature Ef- 
fect: 1282 

Intelligence Transmission with 
Limited Band: 662 

International Comparison: 
762 

Maximum Usable: 1671 

Measurement: 227, 353, 406, 
407, 440, 633, 920, 977, 
1046 

Audio: 811, 827, 860, 868 
Definitions of Devices: 920 
Direct-Reading Radio: 518 
Distant Transmitting Sta- 
tion: 553 
Harmonics: 273, 1254, 1265 
Phase Difference: 109 
Radio: (See also Lecher 
Wires) 518, 553, 585, 
784, 797, 842, 804 
Single Frequency Base: 531 
Standard Tuning Fork: 
1023 
5 to 200 Cycles: 746 

Mixer: (See Frequency 
Changer) 

Modulation: (See also Modu- 
lation) 917, 1017, 1430, 
1585 

Annual Review: 1958, 2052 
Broadcast Transmitter: 
2092 
Capacitance-Variation Ef- 
fects: 1122 
Common-Channel Interfer- 
ference: 2051 
Crosby Transmitter: 2001 
Cross Modulation: 1934 
Detector: 868, 1318 
Discriminator: 2099 
Drift Analysis, Transmit- 
ter: 2001 
Frequency Discriminator: 
2099 
Inductively Coupled Mod- 
ulator: 2023 
Intermediate Frequencies: 
2020 
Modulator; 2023, 1834 
Monitoring: 1902, 2103 
Negative Feedback: 1754 
Noise: 1519 
Propagation: 1444, 2002 
Receivers: 2021 
Alignment: 2021 
Intermediate - Frequency 
Values: 2020 
Reception: 972 
Stabilized System: 2054 
Station Monitor: 2103 
Transients: 2101 
Transmission Lines: 1226 
Transmitter: 2019, 2092 
Circuit: 1919 
Unsymmetrical 
2009 
Visual Transmission: 1048 
26-Megacycle Propagation: 
2002 
Monitors: 1204 


Sideband: 
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Multiplication, Multipliers: 
1550 
Shock Excitation: 548 
Thermionic: 614, 796, 837 
Reactance: 
Behavior: 1591 
Chart: 1138 
Separation for Broadcasting: 
1061 
Spectrum: 894 
Standards: 375, 
1522, 2065 
Audio: 796 
Comparison: 762, 1481 
Interpolation Methods for 
Use with Harmonic: 
745 
Japanese: 707 
Radio: 797, 842 


453, 576, 


Secondary Referred to 
Standard Time Inter- 
val: 530 


Temperature Control: 769 
Thermostat Design: 465 
Tuning Fork: 1023 
Tolerances for Transmission: 
804, 920 
Transmission-Line 
902, 1424 
Tuned Circuits: 1617 
Variation of Oscillators: 1103, 
1723 
Full-Wave Rectifier: 2022 


G 


Gain, Optimum: 1982 

Gas-Discharge-Tube Oscillator: 
811 

Generation of Spurious Signals: 
1918 

Generator: (See also Oscillator) 

Audio-Frequency Photoelec- 
tric: 860 
Direct-Current: 787, 856 

_ Theorem: 831 

Geophysical Prospecting: 491, 
637 . 

Germany: 171, 798, 906 

Graphite Anodes for Tubes: 
1115 

Grid: (See Vacuum Tubes, Grid) 

Grinders: (See Atmospherics) 

Ground: (See Earth: Propaga- 
tion of Waves) 

Guidance, Radio: 1026 

Guide-Ray Beacon: 1587 


H 


Half-wave Rectifier: 2128 
Harbor-Coastal Radiotelephone: 
1737, 1738, 1739, 1740, 1941 
Harmonics: 16, 44, 74, 84, 86, 
126, 134, 135, 203, 227, 261, 
276, 308, 328, 330, 340, 663, 
811, 825, 833, 869, 874, 966, 
1017, 1265, 1317, 1423 
Constant-Frequency Oscilla- 
tors: 1103 
Distortion: 1244, 1317 
Elimination in Transmitters: 


Control: 


943 

Frequency Division: 764, 837, 
901, 1104, 1550, 1771, 
1968, 2065 

Frequency Multiplication: 
1550 


Frequency Standards: 745 


Generator: 1199, 1616 

Measurements: 1283 

Production and Cross Modu- 
lation: 1219 

Transformers: 258 

Transmitter: 843, 920, 1344 

Tubes with Resistive Loads: 
1147 

Hearing: 2084 

Effect of Flight: 649 

Heaviside Layer: (See I[ono- 
sphere) 

Henry, Joseph: 2083 

Hertz: 1620 

Heterodyne: 10, 34, 36, 37, 55, 
73, 77, 102, 244 

Interference: 595 
Intrachannel: 792, 866 

High-Fidelity: (See Receivers, 
High-Fidelity: | Transmit- 
ters, High-Fidelity) 

Broadcasting: 1208, 1608 
Hearing: 2084 

High-Pass Filters: (See Filters, 
High-Pass) 

Historical: (See also Annual Re- 
view) 63, 78, 171, 219, 809, 
898, 1958, 2052 

Henry, Joseph: 2083 

Hertz: 1620 

Radiotelephony: 1547, 1548 
Transradio—A Retrospect: 


923 

Ultra-Short-Wave Progress: 
927 

Hollow-Pipe Radiators: (See 


Wave Guides) 
Homopolar Alternator: 145 
Horns: (See also Wave Guides) 
Loudspeaker: 249, 1485, 1632 
Hum: 
Analysis and Reduction: 996 
Elimination: 828 
Neutralizing: 1615, 2105 
Rectifier-Filter Systems: 1241 


I 
Iconoscope: (See Vacuum Tubes, 
Iconoscope) 
Ignition, Motorcar, Field 


Strength: 1912 
Image: (See also Television) 
Suppression in Superhetero- 
dynes: 1321 
Impedance: 
Antenna: (See Antenna, Im- 
pedance) 
Amplifier: 1726 
Carbon Microphone: 1648 
Magnetostriction Resonator: 
615 
Matching Networks, 
831, 897, 899 
Measurement: 2098 
Radio-Frequency: 
1927 
Twin-T: 1889 
30-Mc.: 1889 
Mutual: 588, 1055 
Resonant: 1790 
Transmission Line: (See 
Transmission Lines, Im- 
pedance) 
Vacuum Tubes as Variable: 
2086 
Variable, 
2086 


R-F; 


1335, 


Vacuum Tubes: 


Wires in Troughs: 2067 
Impulse Excitation, Television: 
1911 
Inclined Rhombic Antenna: 2077 
Induced Currents: 
Electron Motion: 1791 
Electronics: 1995 
Inductance, Inductor: 621 
Air Condenser: 1394 
Calculation: 635, 1110 
Constants: 120, 199, 379, 424, 
507, 516 
Critical for Rectifiers: 1802 
Distributed Capacitance: 5, 
178, 1228 
Ferro-Inductor: 1089 
Formulas and Tables: 
379, 496, 2106 
Henry, Joseph: 2083 
High Frequencies: 1201 
Insulators: 299 
Iron Cores: 1981 
Low-Loss: 1348 
Measuring: 424, 516, 543 
Mutual: 1110 
Natural Period: 5 
No Leakage: 288 
Plane Polygonal Circuits: 1489 
QO Measurement: 2119 
Resistance: 1516 
Displacement Current Ef- 
fect: 1030 
High-Frequency: 772, 817 
R-F Choke Design: 1440 
Shielding: 1446 
Skin Effect: 2106 
Temperature Coefficient: 
1282, 1517, 1675 
Toroidal: 108, 150, 379, 1347 
Universal Winding: 2008 
Variation with Magnetic 
Shielding: 756 
Induction and Radiation: 1157 
Inductive: 
Coupled Frequency Modula- 
tor: 2023 
Reactance Measurement: 
1923 
Tuning: 1603 
Industry: 
Administration: 1826 
Economic Trends, Radio: 1811 
Input Capacitance: (See Vac- 
uum Tubes) 
Inspection Service: 596 
Institute Affairs: 78 
Institute of Russian Radio Engi- 
neers: 219 
Instrument: 
Landing: (See Aircraft Radio, 
Instrument Landing) 
Rectifier: 1292 
Insulation, Insulators: 2, 16, 18, 
41, 71, 229, 299, 305, 423 
Antenna: 229, 305, 311, 1789 
Corona Effects: 18, 41 
Dielectric Constants and Pow- 
er Factors: 267 
Dielectric Hysteresis: 25 
Mycalex: 728, 1135 
Radio-Frequency Spark-Over: 
1872 
Interference: 223, 692, 905, 1694 
Adjacent Channel: 1195 
Arc Mush: 135, 223 
Atmospherics: (See Atmos- 
pherics) 


240, 
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Carrier Beats: 1636 

Cosmic Static: (See Atmos- 
pherics, Cosmic) 

Electric Cars: 1332 

Electrical in Motorcar Re- 
ceivers: 962 

Extraterrestrial: (See Atmos- 
pherics, Extraterrestrial) 

Frequency-Modulation Com- 
mon-Channel: 2051 

Heterodyne: 595, 792, 866 

High-Frequency Shared Band: 
920 

Ignition, Motorcar: 1912 

Locating with Oscillograph: 
721 

Man-Made: 598 

Motorcar Ignition: 1912 

Noise Level: 301 

Phase Phenomena: 1198 

Radio: 565 

Co-ordination: 599 
Noise: 2007 

Reduction: 325 

Reradiation: 282 

Selectivity Control: 1736 

Signal-to-Static Ratio: 
310 

Sources: 223, 325 

Spurious Radiation: 2055 

Static: (See Atmospherics) 

Station: 325 

Street Railway: 1533 


220, 


Interfering Responses, Super- 
heterodyne: 1356 
Intermediate-Frequency,  Fre- 


quency-Modulation: 2020 
Intermodulation Tests of Dis- 
tortion: 2036 
International: 
Broadcasting: 2059 
Communication: 786 
Polar Year Measurements: 
1169 
Technical Consulting Com- 
mittee on Radio Com- 
munication (C.C.I.R.): 
920, 1800 : 
Union of Scientific Radio Te- 
legraphy (U.R.S.I.): 211, 
422, 477, 855 
Interstellar Interference: 
Atmospherics, Cosmic) 
Inventing: 320 
Inverse Feedback: (See Feed- 
back) 
Ionosphere, Ionization: (See also 
Atmosphere: Propagation of 
Waves: Troposphere) 404, 


(See 


410, 502, 723, 871, 888, 
1064, 1065, 1206, 1246, 
1327, 1330, 1497, 1537, 
1570 


Disturbances: 1559 

E Region: 1642, 1698 

Echo Signals: 354, 439, 454, 
493, 556, 601, 602, 603, 
659, 1230 

Long Delay: 602, 617 

Near-By: 1992 

Phase: 620 

Retardation: 1229 

Short-Range: 557 

Short-Time: 801 

Short-Wave: 1992 

Wave-Path Study: 618 

F, Region: 1670, 1810 


Gas Modulator: 1220 
Huancayo Observatory: 1245 
Kennelly-Heaviside Layer: 69, 
323, 419, 420, 454, 485, 
552, 575, 603, 634, 790, 
791, 855, 871, 903, 941, 
954, 989, 1189, 1349 
Magnetic Storms: 1638 


Measurements: 1149, 1551, 
1552, 1553, 1564, 1573, 
1586 


Retardation and Echoes: 1229 
Sky-Wave Transmission: 1755 
Solar Cycle: 1810 

Sporadic E: 1698 
Stratosphere: 1711 
Troposphere: 1579, 1711 
Washington, D.C.: 1551, 1552, 


1553, 1564, 1573, 1586, 
1592, 1601, 1608, 1619, 
1627, 1635, 1643, 1650, 
1653, 1667, 1677,- 1684, 
1702, 1716, 1728, 1743, 
1756, 1763, 1773, 1781, 
1793, 1805, 1815, 1824, 
1829, 1840, 1850, 1859, 
1868, 1876, 1892, 1893, 
19035919155411925751.932' 
1940, 1941, 1949, 1955, 
1963, 1973, 1996, 2003, 
2012, 2017, 2024, 2041 
Ions, Negative in Cathode Rays: 
1622 


Iron at Radio Frequencies: 50, 
74, 108, 100, 111, 165, 1981 
Cores: 1981 
Magnetic Properties: 1935 


K 


Kennelly-Heaviside Layer: (See 
Ionosphere) 

Keying, Radiotelegraph: 
821, 1188 

Kinescope: (See Vacuum Tubes, 
Kinescope) 

Kyle Condenser Loudspeaker: 
578 


798, 


L 


Laminations, Transformer: 1935 
Lamps, Panel: 1422 
Lateral Disk Recording: 1720 
Lattice Attenuating Networks: 
1527 
Laws and Regulations: 19, 20, 
24, 27, 40, 59, 78, 83, 88, 
128, 426, 632, 699, 700, 709, 
771, 836, 898, 1156 
League of Nations Wireless Sta- 
tion: 1203 
Lecher Wires: (See Transmission 
Lines) ~ 
Lenses, Television Camera: 1901, 
2063 
Level-Governing Amplifier: 2026 
Life-Test Power Supply: 1117 
Light: 
Control, Supersonic Televi- 
sion: 1774 
Flux Generator: 1160 
Modulating: 1151 
Source, Stroboscopic: 1807 
Light and Power Engineering 
Applied to Radio: 166 
Lightning: 71, 75, 88 ; 
Line: (See also Transmission 
Line) Z 
Microphones: 1770 


INDEX TO 


Linear Detector: (See Detector, 
Linear) 

Liquid Column Coupled 
Quartz Crystal: 2050 

Listening and Noise Meter: 2113 

Literature, Current Radio: 468 


to 


Load-Impedance Modulation: 
1761 
Loaded Transmission Lines: 


1031 
Loading Coils: 107 
Long-Wave Daylight Transmis- 
sion: 963 
Loop Antenna: (See Antennas, 
Loop) 
Loss Conductance of Condens- 
ers: 1613 
Loudspeaker: 249, 285, 309 
Condenser: 578, 802 
Cone Vibration: 835 
Design: 1216 
Direct-Radiator: 1485 
Driving Unit: 285 
Dynamic: 851 
High-Fidelity: 1174 
Horns: 249, 1485, 1632 
Kyle Condenser: 578 
Measurements: 514, 911, 1549 
Output at Various Frequen- 
cies: 544 
Piezoelectric: 911, 1144 
Testing: 249, 355 
Low-Pass Filter: 
Low-Pass) 


(See Filters, 


M 
Magnetic: 
Fields: 1828 
Action of Rings and Disks: 
1227 
Oscillating Conductor: 816 


Superimposed on Ferro- 
magnetic Materials: 
1614 


Materials: 573, 1395, 2109 
Properties: 1935 
Recording: 13, 1997, 2006 
Shielding: 
Variation of Inductance: 756 
Storms and Wireless Teleg- 
raphy: (See Ionosphere) 
541 
Magnetostatic Oscillators: 1025 
Magnetostriction: 
Filter: 1134 
Low-Temperature - Coefficient 
Alloys: 1185 
Oscillators: 520, 858, 916 
Resonator: 615 
Magnetron: (See Vacuum Tubes, 
Magnetrons) 
Magnets, Permanent: 2109 
Management: 1826 
Man-Made Interference: 598 
Manufacturing: 1826 
Alignment Frequency-Modu- 
lation Receivers: 2021 
Control of Radio Receivers: 
731 
Management: 1826 
War: 2114 
Marine Detection Finder: (See 
Direction Finding, Marine) 
Marine Radio Operation: 4 
Masts: 
Antenna: 897 
Insulation of Guyed: 350 


SUBJECTS 


Materials, Receiver: 2040 

Maximization: 364 

Measurements: (For specific 
measurements see limiting 
terms; such as, antenna, fre- 


quency, resistance, volt- 
meter, etc.) 
Double-Hump Phenomena 


Through Bridge: 686 
Equipment, Negative Feed- 
back: 1801 
Null Method: 47 
Phase-Shifting Bridge: 754 
Square-Wave: 2111 
Ultra-High-Frequency: 1725 
Oscillography: 1864 
Mechanical Calculators for An- 
tennas: 2075, 2076 
Mechanical Models, 
Tubes: 1954 
Mercury Rectifier: (See Vacuum 
Tubes, Rectifier) 
Meteorology: 383, 713, 889, 1664 
Balloons, Radio Tracking: 879 
Meteors: 854, 1039, 1040, 1287 
Meters: (For specific instru- 
ments see limiting terms; 
such as, ammeter, volt- 
meter, etc.) 
Multirange Rectifier: 1292 
Mica Condensers in High-Fre- 
quency Circuits: 960 
Microphones: 50, 222, 262, 511 
Cavity Resonance: 720 
Condenser: 222 
Impedance of Carbon: 1648 
Lapel Velocity: 1274 
Line: 1770 
Piezoelectric: 911 
Ribbon: 1086 
Microphonic Improvements in 
Vacuum Tubes: 612 
Microscope, Electron: 1967 


Vacuum 


Microwaves: (See Ultra-High 
Frequencies) 
Mixers: 


Frequency: 2056 
Superheterodyne: 2056 
Monitor, Frequency-Modula- 
tion: 2103 
Models: 
Acoustic, Antennas: 1970 
Antennas: 1970 
Vacuum Tubes: 1954 
Modulator, Modulation: (See 
also Detection: Transmit- 
ter) 10, 50, 114, 147, 175, 
179, 188, 210, 228, 262, 321, 
1618, 1646, 1647, 1849 
Amplitude, Frequency, and 
Phase: 917 
Condenser Microphone: 222 
Cross: 676, 774, 1219 
Distortion in Amplifier Tubes: 
1317 
Doherty: 1463, 1783 
Equivalent Circuit: 175 
Frequency: 719, 1017, 1519, 
1585, 1834 
Capacitance-Variation: 1122 
Detector: 868 
Reception: 972 
Visual Transmission: 1048 
Grid: 1644 
Harmonic Distortion 
Wave: 1244 


in 


ay 


High-Efficiency: 1646, 1779 
Inductively Coupled  Fre- 
quency: 2023 
Ionized Gas: 1220 
Light: 1151 
Linear, Triode: 1939 
Load Impedance: 1761 
Magnetron: 1434 
Measurement: 1223 
Electron-Tube Peak Volt- 
meter: 550 
Monitoring: 1902 
Operation from Physical View- 
point: 653 
Oscillograph Indicator: 262 
Outphasing: 1370 
Pallophotophone: 183, 215 
Phase: 917, 1712 
Opposition: 1647 
Plate, Linear: 1939 
Power Amplifier: 1463 
Power Law: 1123 
Regenerative: 1771 
Series: 1315 
Superposition of Two Radio 
Frequencies: 1042 
Television: 1645 
Tetrode: 929 
Tolerances: 926 
Transformer-Coupled: 1120 
Transmission Lines: 1226 
Transmitter: 1919 
Triode, Plate: 1939 
Ultra-Short Waves Modulated 
by Several Modulated 
High Frequencies: 976 
Velocity: 1710 
Theory: 1819 
Monitors: 

Standard Frequency: 1329 
Testing of Frequency: 1204 
Monochord A-F Measurements: 

590, 121 
Moon: (See Ionosphere: Prop- 
agation of Waves) 
Motional Impedance: 92 
Motion Pictures: 751, 883 
Motorcar Ignition Interference: 
1912 
Mount Royal Tunnel, Recep- 
tion Experiments: 536 
Multichannel Television: 1980 
Multiple: 
Amplifier: 1515 
Signals: (See 
Echoes) 
Multiplex Transmission: 
1589 
Multiplier, Electrostatic Elec- 
tron: 1788 
Multirange Receivers, 
and Testing: 1322 
Multivibrator: 674, 842, 901 
Four-Electrode Tube: 761 
Music, Volume Measurement: 
1825 
Musical Instruments, 
tronic: 959, 1478 
Mycalex: 728, 1135 


Ionosphere, 


918, 


Design 


Elec- 


N 


National: 
Broadcasting Company: 629 
Defense: 2058 
Naval Radio: 26, 48, 55, 64, 107, 
136, 180, 654 ; 
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Navigation, Marine Direction 
Finding: 539 
Negative Feedback: (See Feed- 
back) 
Negative Ions in Cathode Rays: 
1622 
Negative Resistance: 91, 200, 
319, 829, 904, 1359, 1455, 
1584, 2129 
Magnetron: (See Vacuum 
Tubes, Magnetron) 
Networks: (See Circuit Analy- 
sis) 
Neutralization: 309, 832 
Hum and Feedback: 
2105 
Nickel in Radio Industry: 1534 
Noise: (See also Atmospherics) 
895, 905, 1820 
Characteristics: 1483, 1519 
Circuit and Tube: 668, 812, 
821, 844, 870 
Electron Multipliers: 1604 
Fluctuation: 1951, 1952 
Amplitude: 1952 
Distribution: 1952 
Receivers: 734 
High-Frequency: 1578 
Measuring: 215, 1286, 2007, 
2113 
Meter: 2113 
Output Due to A-C Opera- 
tion: 996 
Radio: 2007 
Reduction, Antennas: 1721 
Short-Wave: 1578 
Tolerance For Transmission: 


1615, 


918 
Nonlinear Systems, Oscillations: 
1762 
Nonsinusoidal Wave Response: 
1993 
O 
Operation: 


Codes: 20, 24, 40, 83 
Diplex: 2035 
Duplex: 122, 140, 144, 182, 
yaw 
Economics: 82, 123, 210 
High-Speed: 147 
Marine: 4 
Multiplex: 157 
Personnel: 20, 24, 40, 123 
Ship-Shore Radiotelephone 
System: 947 
Steamship Radio: 4 
Traffic: 24, 26, 40, 59, 82, 123, 
242, 306 
Wire versus Radio: 123 
Optical: 
Behavior of Ground for Short 
Waves: 1092 
Characteristics 
Lenses: 2063 
Optics of Radio Transmission: 
922 
Orbital-Beam Secondary-Elec- 
tron Multiplier: 2030 
Orthicon: 2047 


of Electron 


Oscillating Circuit, Voltage Im- ~ 


pulses, and Response: 1607 
Oscillators, Oscillations: 1, 36, 
80, 93, 98, 120, 221, 340, 
831, 916, 1215, 1242 
Audio-Frequency: 939, 1568 
Gas-Discharge: 811 


Tuning-Fork: 796, 1023 
Automatic Control of Regen- 
eration: 1183 
Autosynchronized: 1526 
Beat Frequency: 564, 689 
Bridge-Stabilized: 1666 
Capacitance Variation: 1122 
Cavity Resonator: 1858 
Circuit Impedance: 817 
Conditions for Oscillation: 
358, 529 
Constant Frequency: 513, 724, 
914, 1103, 1723 
Crystal: (See Piezoelectricity) 
Driven Systems: 1762 
Duodynatron: 1217 
Dynatron: 91, 817, 914, 915, 
1022, 1217, 1346, 1379 
Electron: 894, 907 
Barkhausen-Kurz: 
1450, 1523 
Beam: 1696 
Plane Electrodes: 1276 
Without Tuned Circuits: 
1239 
Four-Electrode-Tube 
Frequency: 689 
Fractional-Frequency: 1771 
Frequency: 
Comparison: 1481 
Control: (See Piezoelectric- 
ity: Transmission Line) 
Drift Compensation: 2130. 
Modulation: 1122, 2045 
Variation: 513 
Grid-Coupled Dynatron: 1346 
Harmonic: 340, 1523, 1616 
Elimination: 943 
High-Efficiency: 248 


1293, 


Beat- 


High-Frequency Vacuum- 


Tube: 1891 
Inductance Temperature: 
1282, 1675 
Linear Operating Character- 
istic: 1045 
Local Standard: 132, 189, 252, 
313, 322 
Magnetostatic: 1025 
Magnetostriction: 520, 858, 
1185 
Magnetron: (See Vacuum 
Tubes, Magnetron) 
Multivibrator: 674 
Negative-Grid Triode: 1558 
Nonlinear: 
Systems: 1762 
Theory: 1242 
Operation on Common Load: 
1168 
Parasites and Instability: 221, 
1344 
Periodically Varying Capaci- 
tance: 1187 
Phase-Shift: 1950 
Piezoelectric: (See Piezoelec- 
tric Crystals) 
Plane Electrode: 1276 
Polyphase: 287 
Push-Pull: 657 
Radio-Frequency: 814 
Frequency Control: 522 
Relaxation: 761, 842, 901 
Resistance: 688 
Short-Wave Limit: 387 
Singing Audion: 13 
Spurious: 281 


Patrol System, Radio: 


Stabilized Frequency-Modu- 
lation: 2054 
Standard-Signal: 814 
Synchronization: 837 . 
Transitron: 1707 
Triple-Grid Tube: 1176 
Tuned-Circuit Controlled: 
Classified: 916 
Colpitts: 914, 915, 916 
Frequency Stability: 862, 
914, 915 
Grid-Tuned: 914, 915 
Hartley: 861, 907, 914, 916 
Load Impedance: 831, 907 
Meissner: 916 
Plate- and Grid-Tuned: 358, 
478, 914, 916 
Plate-Tuned: 837, 914, 916 
Theory: 861, 914, 916 
Transmission-Line Fre- 
quency-Controlled: 902 
Ultra-High-Frequency: (See 
also Oscillators, Electron, 
Magnetron) 848, 894, 902, 
907, 927, 928, 978, 1001, 
1025, 1159, 1273, 1290 
Unsymmetrical: 1445 
Warbler: 297 


Oscillograph: 


Cathode-Ray: 168, 811, 909, 
916, 1035, 1364 
High-Frequency Sweep Cir- 


cuits 1325 
Locating Radio Interfer- 
ence: 721 
Luminescent Materials: 
1365 


Measurements in Positive- 
Grid Region: 1116, 
1873 
Phase Curve Tracer: 1960 
Space-Charge Distortion: 
1202 
Terminology: 1366 
Time Axis: 1442 
Design: 1722 
Electromechanical: 1302 
High-Frequency: 2111 
Quadrature: 1302 
Square-Wave: 2111 
Sweep Circuit: 1631 
Television: 1543, 2111 
Ultra-High-Frequency: 1864 


Overland Stations: 3, 26, 137 
Overland Transmission: 1148 


Ee 


Pads: 


Resistive Attenuating: 1291 


Paired Echoes: 1760 
Parallel: 


Resonance, Measurement of 
Impedance: 1681 

T Measurement Circuit: 1827 

Wire Transmission Line: (See 
Transmission Lines, Par- 


allel) 


Parameter Variation of Series 


Circuit: 1947 


Parasites in Transmitters: 1344 
Patents: 170, 320 


Reviews: (See also Book Re- 
views) 175 

1129, 

1464 


Periodic-Wave Response: 1993 


° 


Phototubes: (See 


Piezoelectric 


Permeability: 


Ferromagnetic Materials: 1614 
Tuning and Ferro-Inductors: 
1089 


Phase: 


Compensating Networks: 1350 
Curve Tracer: 1960 
Difference Measurement: 109 
Distortion, Paired Echoes: 
1760 

Modulation: 917, 1712 
Opposition Modulation: 1647 
Shift: 

Bridge: 754 

Elimination between An- 

tennas: 1200 

Oscillator: 1950 

Radio Transmitters: 974 
Shifting for Measuring Audio 

“Amplifiers: 1787 


Phonograph: 


Disk: 1909 

Lateral Disk: 1720 

Recording Standards: 2096 
Reproducing Standards: 2096 


Photo Transmission: (See Fac- 


simile: Television) 


Photographic Film Sensitivity: 


2087 


Photometry, Stellar: 286 
Photoradio: (See Facsimile, Tele- 


vision) ~ : 
Vacuum 
Tubes, Photoelectric) 


Physical Aspect of Radio: 63 
Picture Transmission: (See Fac- 


simile: Television) 


Pickup of Transmission Lines: 


2122 
Crystals, Piezo- 
electricity: 351, 374, 398, 
407, 427, 450, 469, 504, 524, 
473, 911, 1415 
Annual Review: 2052 
Bibliography: 438 
Characteristics: 763, 861 
Conference: 775 
Contour-Mode 
1969 
Conventions for Quartz: 2117 
Coupled Liquid Column: 2050 
Damped Vibrations: 1971 
Dimensional Effects: 848 
Dynatron Oscillator: 1022 
Elastic Properties: 1910, 2117 
Electromechanical Represen- 
tation: 1361 
Equivalent Network: 824, 861 
Frequency Comparison: 762 
GT Cut: 1865 
Hollow Cylinders: 1480 
Left-Hand Quartz: 2117 
Loudspeakers, Microphones, 
Pickups: 911, 1144 
Low-Frequency Standard: 
1522 
Low Temperature Coefficient: 
1865 
Mountings: 386, 473, 797, 842, 
938 
Oscillators: 189, 263, 302, 319, 
339, 351, 363, 374, 386, 
427, 501, 524, 698, 1215, 
1480 
Oscilloscope Patterns: 1971 
Properties: 2117 
Push-Pull Circuits: 657 


Vibrations: 
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Q Measurements: 1971 Preferred Numbers: 338, 1388 1052, 1108, 1560, 1856, Magnetic Storms: 1638 


Resonators: 189, 263, 450, Printing Telegraph: (See also 1949, 1955, 1963, 1973, Mars: 604 
. 696, 762, 1303, 1518, 2050 : Facsimile) 918 1996, 2003, 2012, 2017, Meteorological Influence: 
Right- and Left-Handedness: Prism, Sound: 1265 2024, 2041 383 713 889 
: 1910, 2117 Production, Receivers: 731 Currents in Ground Return Meteors: 854, 1039, 1040 
Right-Hand Quartz: 2117 Program-Operated Level-Gov- Circuits: 1207 1287 


Rochelle Salt; 911, 1518 
Short-Wave Receivers: 672 
Standards: 2004 

Quartz: 2117 


erning Amplifier: 2026 
Progress in Radio: (See Annual 
Review) 
Propagation of Waves: (See also 


Hollow Metal Tubes: (See 
Wave Guides) 

Long-Distance: 3, 8, 14, 33, 
48, 64, 107, 137, 354, 362, 


Moon: 9, 14, 791 

Rain: 712 

Seasons: 14, 29, 33, 760 
Solar Phenomena: 9, 14, 


Temperature: 
Coefficient: 577 
Control: 724, 842, 938 
Terminology: 775, 776, 2004 
Testing: 684 
Transmitter: 339, 442, 968 
Ultra-Short Waves: 2112 
Variation: 861 
Vibrations: 398, 427, 577, 797, 
970, 1106, 1518 
Voltage Stabilized: 1528 
Y-Cut Plates: 1969 
Young’s Modulus: 1416 
Piloting by Induction: 152, 177, 


185 

Pipe Radiators: (See Wave 
Guides) 

Pittsburgh’s Contribution to 
Radio: 1033 


Plane Polygonal Circuits: 1489 
Plate Modulation, Linear: 1939 
Plate Rectification: 579, 1339 
Plate Supply, Hum and Feed- 
back: 1615 
Poland Transoceanic Station: 292 
Polar Regions, Electrical Condi- 
tions: 1246 
Polar Year Measurements: 1169 
Polarization: (See Propagation 
of Waves) 
Police Radio: 1129, 1464 
Polyphase: 
Broadcasting: 2072 
Generator: 287 
Potential Distribution of Axial 
Electrostatic Fields: 1914 
Potentiometer: 
Amplifiers: 1467 
Electronic: 2108 
Radio-Frequency: 716 
Power: 
Amplifier for Ultra-High Fre- 
quencies: 1479 
Grid-Driving for R-F Ampli- 
fiers: 1120 
Hum, Neutralizing: 2105 
Law Modulator: 1123 
Lines Carrying Radio Fre- 
quencies: 144, 184, 201, 
366 
Maximum, Class A Amplifier: 
2037 
Measurement: 810, 867, 1340, 
" 4475 
Supply: 
B Batteries: 1989 
Copper - Oxide Rectifiers: 
DAT, 
Life Test: 1117 
Operation on 
1168 
Receiver: 275, 671, 828 
Regulation: 1419 
Transmitter: 271, 654 
Induction Coil: 879 
Transmitter: 810, 920, 1254 
Precipitation Static: 1449, 1753 


Common: 


Atmospherics: Field Inten- 
sity: Ionosphere: Radiation) 
215, 269, 628, 1433, 1503, 


1510, 1537, 1572, 1668, 
1949, 1955, 1963, 1973, 
1996, 2003, 2012, 2017, 
2024, 2041, 2104 


Annual Review: 1846, 1958, 
2052 
Anomaly: 1917 
Argentina and U. S.: 1917 
Around Earth: 354, 419, 439 
Atmosphere: 1554, 1579 
Attenuation: 765, 1148 
Broadcast Station Coverage: 
247, 302, 313, 492, 718, 
792, 796, 845, 866, 924, 
1358, 1390 
Cavities: 1858 
Centimeter Waves: 1278 
Committee: 422, 1146 
Report: 1663 
Cosmic Static: 
1835, 2100 
Curved Earth: 1510, 1946 
Damped: 1857 
Delay: 1992 
Deviation from Great Circle: 
1799 
Diffraction: 1945 
Direction: 194, 444, 
1175, 1799, 1992 
Static: 2061 
Earth: 1554, 1571 
Curvature: 1946 
Echoes: (See Ionosphere, Echo 
Signals) 1992 
Empire State Building: 1885 
Fading: 3, 9, 14, 51; 237, 301, 
3025313, 13275 SAlee 373, 
444, 508, 1525, 1778, 1928 
Distortion: 845 
High-Frequency: 444, 821, 
822 
Medium-Frequency: 857 
Nonoptical Paths: 1778 
Recorders: (See Field In- 
tensity, Measurement) 
Reduction: 821, 822, 1300, 
1409 
Short-Period: 575 
Weather Conditions: 525 
F, Region: 1810 
Field of Linear Radiator: 2010 
Finitely Conducting Earth: 
2038 
Formulas: 71, 72, 100, 148, 
269, 301, 316, 329, 679, 
765, 792, 853, 872 
Frequency-Modulated: 1444, 
2002 
Ground: 51, 56, 323, 372, 804, 
903, 910, 1413, 1946, 2038 
High-Frequency: 296, 323, 
327, 354, 356, 362, 363, 
372, 439, 449, 540, 589, 
691, 770, 853, 964, 1038, 


1143, 1355, 


1038, 


363, 419, 589, 760, 1065 

Low Frequencies: 586, 741, 
853, 1065 

Maximum Usable Frequen- 
cies: 1671 

Measurement: (See also Field 

Intensity, Measurement) 

Received Signals: 29, 55, 80, 

192, 193, 197, 209, 246, 

I, SS DUS, 2D, SLO), 

337, 352, 381, 487, 582, 

658, 740, 896, 963, 973, 


1137 

Medium Frequencies: 791, 
866, 872 

Metal Pipes: (See Wave 
Guides) 


Multiple Signals: 556, 659 
Night Errors: 697 
Nonoptical Paths: 1778 
Optical Behavior of Ground: 
1092 
“Optical” Path: 1900 
Optics of Radio Transmission: 
922 
Optimum Frequencies: 804, 
849, 886 
Over Spherical Earth: 1314 
Paths: 910 
Penetration of Rock: 637 
Phase-Interference Phenom- 
ena: 1198 
Phase-Modulated: 1712 
Pipes: (See Wave Guides) 
Polar Regions: 1246 
Polarization: 307, 646, 909, 
910, 1118, 1197 
Radio Frequencies over 
Wires: 13, 144, 184, 201 
Range: 14, 296, 362, 372, 692, 
796, 804, 845, 849, 853, 
866, 872, 884, 886, 888, 
896, 910, 2104 
Reflection and Refraction: 3, 
051, 50,60992095, 302) 
323, 554, 736, 818, 834, 
840, 849, 888, 897, 909, 
910, 1639 
Relative to: 
Atmosphere: 9, 1476 
Atmospherics: 14,451, 1724, 
1822 
Cyclones and Anticyclones: 
1091 
Day and Night: 9, 51, 327, 
363, 443, 760, 853, 895, 
909, 910, 963 
Earth: 554, 1476 
Currents: 903 
Eclipses: 291, 343, 395, 791, 
1077, 1078, 1079, 1190, 
1312, 1326, 1368, 1454 
Fog: 712 
Ground: 247, 253, 360, 818, 
845, 903, 964 
Land: 327 
Location of Station: 925 


283, 301, 344, 396, 409, 
421, 605, 619, 768, 804, 
808, 821, 839, 853, 886, 
896, 903, 940, 953, 
1190, 1369, 1928 
Spherical Earth: 2038 
Spurious Radiation: 1918, 
2055 
Strong Fields, Two: 2055 
Sunspots: 1497, 1928 
Temperature: 14, 259, 237, 
451 
Terrestrial Magnetism: 237, 
344, 373, 541, 583, 619, 
768, 804, 821, 853, 886, 
903, 1411, 1497 
Topography: 247, 253, 360, 
818, 845, 903, 964 
Two Strong Fields: 2055 
Vapor Pressure: 14 
Water: 327 
Weather: 51, 525, 687, 1724 
Wind: 14 
Report of Commission: 1800 
Retardation and Echoes from 
Ionosphere: 1229 
Scattering in Atmosphere: 
1818 
Short-Distance: 540° 
Short-Path Velocity: 2060 
Short-Wave: 1992 
Skip Distance: 296, 323, 327, 
419, 486, 888, 1377 
Sky-Wave: 790, 1671, 1693, 
1755 
Solar Cycle: 1810 
Solar Emission: 1928 
Sommerfeld Integral: 1477 
Space and Surface Waves: 
1554 
Spherical Earth: 2038 
Spurious Signals: 1918, 2055 
Static: 
Cosmic: 1143, 1355, 1835, 
2100 
Direction: 2061, 2100 
Storm: 2061 
Summary of Radio Wave: 692 
Terrestrial Disturbances: 1928 
Two Strong Fields: 2055 
Transoceanic: 3, 8, 16, 30, 147, 
273, 292, 301, 421, 789, 
804, 818, 822, 864, 886, 
903, 963, 1050, 1257, 1412 
Troposphere: 1798, 1887 
Ultra-High Frequencies, Ultra-_ 
Short Waves: 554, 711, 
712. 818, 1013.5 LOms 
1073, 1074, 1075, 1132, 
1225 e133) 5 USiidots 18; 
1457, 1496, 1693, 1697, 
1900, 1922, 1935 
Transatlantic: 1808 
Urban: 1885 
Survey: 412, 1433 
U. S. and Argentina: 1917 
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Velocity over Short Path: 
2060 

Wave Guides: (See Wave 
Guides) 


Wide-Band: 1697 

0.5-Meter Waves: 711 

1.5 to 3.5 Megacycles: 1148 

2-Meter: 1621 

3-Meter: 683 

5-Megacycle Transmission: 

1311 
26 Megacycles: 2002 
40 Megacycles and above: 
1693 

40 to 45 Megacycles: 1560 

50 Megacycles: 1778 

50 to 2000 Kilometers: 1107 

52.75 Megacycles: 1885 

56 Megacycles: 1698 

73-Centimeter Waves: 1313 

75-Centimeter Tests: 1278 

150 and 2000 Kilocycles: 1107 

1000-Kilometer Range: 589 
Prospecting, Electrical: 491, 637 
Protective Devices: 71, 88 
Pyro-Electric Phenomena: 725 
Pyrometer Measurement of 

Power: 810 


Q 
Q Measurement, Quartz: 1971 
Q Meter: 2119 
Quadrant Electrometer: 1340 
Quadrature Oscillograph, Elec- 
tromechanical: 1302 
Quartz Crystal: (See Piezoelec- 
tricity) 
Quasi-Optical Waves: (See 
Ultra-High Frequencies) 


R 


Radiator, Radiation: (See An- 
tennas: Wave Guides) 
Formula: 1803 
Induction: 479, 1157 
Loop Antenna: 1924 
Resistance of Concentric Line: 
1136 
Spurious: 2055 
Transmission Line: 2122 
Radio 
City: 998 
Guidance: 1026 
- Industry: 
Administration: 1826 
Economic Trends: 1811 
Inspection Service: 596 
Manufacturers Association: 
472 
Meteorography: 1664 
Unmanned Balloons: 1367 
Movies: (See Television) 
Noise: 2007 
Progress: (See Annual Re- 
view) 
Range: (See Aircraft Radio; 
Range Beacon) 
System: 
British Post Office: 752 
Police: 1129, 1464 
Radiomarine Corporation: 
948 
680 
RCA Network: 753 
Relay: 1668 


Communications: | 


Ship-Shore: 1737, . 1738, 
1739, 1740, 1741 
Radiotelephone: 947 
Steamship: 4 
Transoceanic 
phone: 1050 
Transradio: 923 
Two-Way Radiotelephone: 
988, 1464 
Transmission: (See Propaga- 
tion of Waves) 
Radiotelegraphy: 1589 
Class C Operation: 2123 
In Science: 521 
Radiotelephone, Radioteleph- 
ony: (See also Broadcast- 
ing) 95, 99, 1547, 1548 
Coastal and Harbor: 1737, 
1738, 1739, 1740, 1741 
Diversity: 822 
Duplex: 122, 144, 182, 217 
Ship-Shore: 920, 947, 1051, 
1737, 1738, 1739, 1740, 
1741 
Short-Wave: 
711, 1679 
Receiver: 1680 
Single-Sideband: 280, 281, 
1328, 1598, 1679, 1854 
Receiver: 1680 
Transoceanic: 166, 280, 301, 
512, 804, 822, 1050, 1598 


Radiotele- 


182, 691, 703, 


Two-Way Circuits: 144, 182, . 


217, 988 
Unattended System: 1362 
Vogad: 1738 
Railroad Trains: 99, 384 
Rain: 712 
Static: 1449, 1566 
Ratio Box, Campbell-Shackel- 
ton: 979 
Range Beacon: 
Radio) 
RCA Photophone System: 751 
Reactance: 
Coil Measurement: 1923 
Frequency Behavior: 1591 
Measurement at 100 Mega- 
cycles: 1923 
Q Measurement: 2119 
Reactance-Frequency 
1138 
Receivers, Reception: (See also 


(See Aircraft 


Chart: 


Amplifiers) 12, 129, 204, 
1495, 1502 
A-C Operated: 661, 828, 986, 
996 


Aircraft: (See Aircraft Radio) 
Alignment of Frequency- 
Modulation: 2021 
Annual Review: 1719, 1846, 
1958, 2052 
Automatic Control: 
Frequency: 1353 
Selectivity: 1374 
Tuning: 1506 
Volume: 401, 822, 823, 1015 
Automobile: 673, 962, 1966, 
2073 
Autosynchronized Frequency 
Demodulation: 1526 
Barrage: 122 
Battery Design: 936 
Calibration: 2021 
Centimeter Waves: 1278 
Civilian: 2040 
Classified: 325 


Control: 
Frequency: 1625 
Teledynamic: 1637 
Converter, Frequency: 
Frequency Changer) 
Cross Modulation: 1934 
Diode Detector Formulas: 1634 
Directive: 1708 
Distortion: 1007 
Diversity: 821, 822 
Duplex: 8 
Dynamic Symmetry in Radio 
Design: 1008 
Filament Supply from 25-Kilo- 
cycle Current: 671 
Five-Band: 1966 
Frame Aerials for Short-Wave: 
1178 
Frequency: 
Control: 672, 1353 
Converter: 2056 
Mixer: 2056 

Modulation: 972, 1430, 2020 
Alignment: 2021 
Intermediate Frequencies: 

2020 

Gain-Adjusting: 1738 

Ground Wire: 121 

Heterodyne: 37 


(See 


High-Fidelity: 1172, 1208, 
1323, 1988 

High-Frequency: 284, 1680, 
2073 


Homodyne: 210 
Hum, Neutralizing: 2105 
Inductive Tuning: 1603 
Interfering Responses in Su- 
perheterodyne: 1321, 1356 
Intermediate-Frequency: 1376 
Long-Wave: 512, 713 
Loop-Antenna Measurements: 
1999 
Manufacturing: 2021 
Materials: 2040 
Measurements: 345, 357, 408, 
1999 
Mixer, Frequency: 2056 
Modulated Waves and Selec- 
tivity: 417 
Mount Royal Tunnel: 536 
Multirange: 251, 1298, 1322, 
1966 
Neutralizing Hum and Re- 
generation: 2105 
Neutrodyne: 309, 832 
Noise: 734, 812, 821, 844, 870 
Reduction: 1721 
Short-Wave: 1578 
Panel Lamps: 1422 
Portable: 313 
Batteries: 1989 
Production Control: 731 
Quartz Control: 672 
Radiotelephone: 512, 988, 
1050, 1680, 1740 
Reflexing: 254 
Regeneration 
2105 
Related to: 
Transmitters: 1514 
Regulation: 593 
Remote Control: 1280, 1740 
Resistance-Capacitance Cou- 
pled for Television: 965 
Resistance Tuning: 1994 
Resonance Circuit Sideband 
Coefficient: 1028 


Neutralizing: 


Records, 


Rectifiers, 


R-F Choke: 1440 
Ribbon Telephone: 1087 
Selectivity: 309, 325, 359, 417, 
832, 838, 859, 961, 1006, 
1509 
Automatic Control: 
1736 
Expanding: 1323 
Sensitivity: 309, 694, 950 
Servicing Broadcast: 324 
Short-Wave: 284, 1680, 2073 
Single-Control: 128 
Single-Sideband: 1680, 1854 
Spread Band: 2073 
Superheterodyne: 162, 302, 
332, 542, 822, 1391, 2056 
Design: 695 
Frequency Converters: 162, 
1298, 1391, 2056 
Image Suppression: 1321 
Interfering Responses: 1356 
Interlocking in First Detec- 
tor: 1213 
Mixers: 2056 
Multirange: 1298, 1966 
I-F Transformer Design 
1376 
Superregeneration: 224, 254, 
1336, 1590 
Teledynamic Control: 1637 
Television: 1095, 1166, 1263, 
1407, 1774, 1775, 1776, 
EELS 
Large-Screen: 1863 
Testing: 505, 551, 660, 1177, 
1322, 1324 
Tone-Corrected, Highly Selec- 
tive: 1130 
Transmission-Line Coupling: 
1439 
Tuning: 
Antenna Effect: 475 
Permeability: 1089 
Resistance: 1994 
Wave Resonance: 624 
Ultra-High Frequencies: (See 
also Ultra-High Frequen- 
cies) 1439, 1708 
Visual: 183 
Vogad: 1738 
Volume Control: 
823, 1015 
12,000 Kilometers Away: 1000 


1374, 


401, 822, 


Reciprocity Theorem: 435, 567, 


568, 1866 


Recorder, Recording: (See also 


Field Intensity: Ionosphere: 
Propagation of Waves, 
Measurement, Received Sig- 
nals) 

Disk: 1909 

Galvanometer: 237 

Lateral Disk: 1720 

Magnetic: 13, 1997, 2006 

Pallophotophone: 222 

Phonographic: 99, 195, 2096 

Photographic: 15, 183, 195, 

302, 304 

Standards: 2096 

Telegraph: 195 

Telegraphone: 13 

Phonograph, Stand- 

ards: 2096 

Rectification: (See 
also Detector: Power Sup- | 
ply) 2014 ‘ 

Analysis: 203 


. 
jj 
4 
J 


Cold-Cathode: 186, 561 
Contact (Copper-Oxide): 799, 
1015, 2127 
Control: 1802 
Copper-Oxide: 799, 1015, 2127 
Critical Inductance: 1802 
Electrolytic: 314 
Full-Wave Voltage-Doubling: 
2022 
Gaseous: 186, 561 
Grid-Controlled: 1524 
Mercury-Arc: 1301 
Half-Wave: 2128 
Hot-Cathode Mercury: 655, 
788, 1284 
Hum in, and Filter Systems: 
1241 
Instruments: 799, 1292 
Kenotron: 91, 212 
Mechanical: 214 
Mercury: 655, 788, 1284, 1451, 
1832 
Metal Contacts: 1010 
Polyphase: 187, 281, 788 
Ratings: 2014 
Thyratrons: 2118 
Life-Test Power 
1117 
Voltage-Doubling: 
Full-Wave: 2022 
Half-Wave: 2128 
Reference Level: 1825 
References to Radio Literature: 
468 
Reflection and Refraction: (See 
Propagation of Waves, Re- 
flection and Refraction) 
Regeneration: (See Feedback) 
36, 37, 55,77, 80, 93, 198, 
245, 250, 298, 470 
Effect on Signal Strength: 
535 , 
Frequency Division: 2096 
Neutralizing Low-Frequency: 
: 2105 
Oscillators with Automatic 
Control: 1183 
Prevention: 
Neutralization: 309, 832 
Screen-Grid Tube: 813 
Shifting Phase of Feed- 
Back: 326 
Theory and Experiment: 1255 
Ultra-Short-Wave Oscillators: 
928 
Regenerative Modulation: 1771 
Regulations: 
Administration: 898 
Broadcast Stations: 632 
International: 920 
Municipal: 88 
Relaxation Oscillation: 842, 901 
Four-Electrode Tube: 761 
Relay: 
Circuit, Ultra-High-Frequen- 
cy: 1668 
Television: 1264 
Thyratron: 1196 
Time-Delay: 847 
Voice-Operated: 804 
Remote Control: 1637 
Receivers: 
Broadcast: 1280 
Radiotelephone: 1740 
Reproducing Standards: 2096 
Research, National Defense: 
2058 


Supply: 


INDEX TO 


Resistors, Resistance: 
Antenna: (See Antennas, Re- 
sistance) 
Capacitance Coupled Ampli- 
fier: 1004 
Coils: 772, 1030 
Concentric Transmission 
Lines: 1136 
Condenser: 722, 1235, 1394 
Conductors: 1516 
Ferromagnetic Materials: 
1614 
Measurement: 1839 
Calorimeter: 109, 810 
Circuit: 688, 817 
Electrometer Method: 277 
High-Frequency: 815, 987, 


1029 

Negative: 91, 200, 319, 829 
904, 1359, 1455, 1584, 
2129 


Networks: 2000 
Q Measurement: 2119 
Skin Effect: 70 
Spark: 67 
Stabilized R-F Amplifying 
Circuits: 523 
Tuning: 1214, 1994 
Resonators, Resonance: (See also 
Piezoelectric Crystals) 
Cavity: 720, 851 
Circuit: 1028 
Impedance: 817 
Indicator: 106, 735 
Parallel: 1066, 1256 
Thevenin’s Theorem: 1111 
Resonant: 
Coupled Circuits: 2120 
Impedance: 1790 
Response Band, Constant with 
Tuned Cuircits: 1617 
Retardation: (See Propagation 
of Waves) 
Retarding-Field Tube Detector: 
1209 
Reverberation: 1086 
Synthetic: 1817, 1997 
Reverse Feedback: (See Feed- 
back) 
Review: (See Annual Review) 
Rhombic Antennas: (See An- 
tennas) 
Ribbon: 
Microphone: 1086 
Telephone Receiver: 1087 
Rings, Effect of Magnetic Fields: 
1227 
Rochelle Salt: (See Piezoelectric 
Crystals) 
Rock Penetration by Waves and 
Audio Frequencies: 637 
Rotary-Field Generator: 287 
Russia: 219 


Ss 


Safety at Sea: 19, 20, 24, 78, 83 
Scanners, Scanning: (See Tele- 


vision) 
Electron Beam: 1786 
Film: 1979 
Television: 2018 
Science: 
Importance of Radioteleg- 


graphy: 521 
National Defense: 2058 
Scophony Television: 1774, 1775, 
1776, 1777 


SUBJECTS 


Secondary-Electron Multiplier: 
2030 
Secondary-Emission 
1281, 1401 
Selective: 
Circuit: 1600 
Ionization: 1637 
Sideband Television: 1813 
Selectivity: (See Receivers, Se- 
lectivity) 1600 
Automatic Control: 1736 
Cross Modulation: 1934 
Optimum: 1982 
Sensitivity: (See Receivers: Sen- 
sitivity) 
Eye: 2087 
Film, Photographic: 2087 
Photographic Film: 2087 
Television Pickup Tube: 2087 
Series Circuit, Parameter Varia- 
tion: 1947 
Series Modulation: 1315 
Series-Resonance Measurements 
of Impedance: 1681 
Shielding: 150, 288, 309, 814 
Electromagnetic: 1080, 1446 
Engine Ignition: 702 
Radio-Frequency Ammeters: 


Devices: 


1943 
Spray, Tubes: 1090 
Ship-Shore Radiotelephone: 
LOSI el 3 fen 138,9e1 739) 
1740, 1741 


Ship Stations: 4, 19, 26, 58, 59, 
78, 217, 235, 306 

Shock Excitation, Frequency 
Multiplication: 548 

Shore Stations: 26, 53, 78, 242, 


306, 498 
Effect of Location upon Sig- 
nals: 925 
Short-Path Velocity of Waves: 
2060 
Short Waves: (See Ultra-High 
Frequencies) 


Shunt-Excited Antenna: 1875 
Sideband: 917, 919 
Asymmetric: 919 
Broadcasting: 1651 
Measurement: 917 
Resonance-Circuit Coefficient: 
1028 
Single: 1598, 1961 
Broadcasting: 1806 
Radiotelephone: 1328, 1598, 
1679, 1680, 1854 
Television: 1772, 1804, 1813 
Transient Response: 1937, 
1938 
Suppression: 1495 
Transmission: 918, 919 
Unsymmetrical: 919, 
1651, 2009 
Vestigial: 1691 
Signal Intensity: (See Field In- 
tensity: Propagation of 
Waves, Measurement, Re- 
ceived Signals) 
Signal Strength: (See Propaga- 
tion of Waves) 
Simulative Networks: 1641 
Singing Audion: 13 
Skin-Effect Formulas: 2106 
Skip Distance: (See Propagation 
of Waves) 
Society and Engineer: 2088 


1598, 
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Solar Activity: (See Atmospher- 
ics: Propagation of Waves) 
Solar Emission and Terrestrial 
Disturbances: 1928 
Sommerfeld Integral: 1477 
Sound: 
Collection and Ribbon Micro- 
phone: 1086 
Measurement: 851, 905 
Motion Pictures: 751, 883 
Compared with Broadcast- 
ing: 729 
Prism: 1265 
Recording: 806, 883 
Reflection: 883 
Reproduction: 
Electrodynamic-Speaker De- 
sign: 1216 
High-Fidelity Loudspeaker: 
1174 
Space Charge: (See Vacuum 
Tubes, Space Charge) 
Spark Gaps: 105 


Spark-Over, Radio-Frequency: 
1872 
Speech: 
Input Equipment: 628, 630, 
906, 2026 


A-C Operated: 1145 
Volume Measurement: 1825 
Speed of Bullets: 2027 
Spread-Band Receivers: 2073 
Spurious Signals: 2055 
Nonlinear Transmission Path: 
1918 
Square-Wave Oscillograph: 2111 
Standards: 
Crystal: 189, 263, 319, 351, 
407, 453, 469 
Elastic Properties of Quartz: 
DANY 
Frequency: 227, 263, 264, 276, 
375, 407, 453, 465, 576, 
2065 
Piezoelectricity: 2004, 2117 
Quartz Crystals: 2117 
Recording: 2096 
Reproducing: 2096 
Standing Waves: 227, 234, 264 
Transmission: 
Coverage: 1311 
Monitoring: 1329 
Tuning Fork: 276, 308, 407, 
1023 
Standard-Signal Generator: (See 
Oscillator) 
Standing Waves: 227, 234, 264, 
897, 899, 908 
Static: (See Atmospherics: In- 
terference) 
Impedance, Magnetostriction 
Resonator: 615 
Stations: 
Effect of Location upon Sig- 
nals: 925 
Installation Precautions: 71 
League of Nations: 1203 
Municipal Regulations Cover- 
ing: 88 
Poland: 292 
Rome (San Paolo): 140, 143, 
498 
Westinghouse at Saxonburg, 
Pa.: 975 
Steel-Cylinder Rectifier: 1301 
Steel-Wire Recording: (See Re- 
cording, Magnetic) 
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Stellar Photometry: 286 
Storage Batteries: 19, 95, 314 
Stratosphere: (See Ionosphere) 
Ionization: 1711 
Strays: (See Atmospherics: In- 
terference) 
Stroboscopic Light Source: 1807 
Structure, Fine, of Television: 
1623 
Studios: 
Acoustics: 883, 1886 
Broacasting: 783, 1768 
Radio City: 998 
Submarine Signaling, Audio: 208 
Sunspots: (See Atmospherics: 
Propagation of Waves: Ion- 
osphere) 
Superheterodyne: (See Receiv- 
ers, Superheterodyne) 
Superposition of Two Modu- 
lated Radio Frequencies: 
1042 

Superregeneration: (See Receiy- 
ers, Superregeneration) 1590 

Wavemeter: 1158 

Supersonic Light Control: 1774 

Suppressed-Carrier ~ Transmis- 
sion: (See also Single Side- 
band) 280, 281, 918, 919 

Surface-Controlled Mercury 
Rectifier: 1832. 

Surges in Audio Apparatus: 560 
Survey of Radio Developments: 
(See Annual Review) 
Sweep Circuit: 1325, 1442, 1631 

Symmetry: 
Antenna: (See Antenna, Sym- 
metrical) 
Dynamic in Radio Design: 
1008 
Synchronization: (See also Tele- 
vision) 
Broadcast Stations: 1131,1243 
Cathode-Ray Television: 1669 
Synchronizing Pulses for Tele- 
vision: 1911 
Synthesis: 2078 


Synthetic Reverberation: 1817, 


1997 
Syntraction: 
Automatic of Two Carriers: 
1294 
T 
Mastes lie 


Technical Writing: 2126 
Technology: 2088, 2089, 2090, 
2091 
Teledynamic Control: 1637 
Telegrams in Facsimile: 1978 
Telegraph, Telegraphy: (See also 
Radiotelegraphy) 
Diplex: 2035 
Facsimile: (See Facsimile) 
Printer: 918 
Telegraphone: (See also Record- 
ing, Magnetic) 13 
Telephone, Telephony: (See also 
Radiotelephone) 10, 16, 19, 
28, 38, 50 ' ! 
Carrier, Over Lines: 366 
Line: 
Television: 1998 
Tweeks: 1674 
Radio and Wire Line: 182, 
201, 804 


Receivers (Headphones): 92, 
94, 216, 278, 1087. 


Television: (See also Facsimile: 


Propagation of Waves; Vac- 
uum Tubes) 391, 606, 607, 
298; 1261, 1495, 1502 
Amplifiers: 965, 1769 
Response: 1742 
Analysis, Response: 2110 
Annual Review: 1719, 1846, 
1958, 2052 
Brightness Distortion: 1991 
Brightness of Scenes: 1544 
Cathode-Ray Tubes. (See Vac- 
uum Tubes, Cathode- 
Ray) 
Coaxial Line: 1998 
Filter: 1961 
Color: 2066 
Control Equipment: 
1990 
Definition: 1133 
Demonstration: 2046 
Detail: 1813 
Distortion: 1760 
Brightness: 1991 
Evaluation, Response: 2110 
Film Scanner: 1979 
Fine Structure: 1623 
Germany: 1431 
Gradation of Pictures: 1855 
Great Britain: 1532 
Iconoscope: (See Vacuum 
Tubes, Iconoscope) 
Image Characteristics: 1162 


1980, 


Interference, Motorcar Igni- 
tion: 1912 
Kinescope: (See Vacuum 


Tubes, Kinescope) 
Large-Screen: 1863 
Lenses for Camera: 1901 
Measurement: 1899 
Mobile: 2045 
Modulation: 1645 
Frequencies: 1048 
Moving Scanners: 1777 
Multichannel: 1980 
Optical: 1777 
Scanning: 1775 
Orthicon: 2047 
Oscillograph: 1543, 2111 
Phase-Curve Tracer: 1960 
Pickup Equipment: 1714, 
1786, 1920, 2045, 2046, 
2047, 2087 
Portable: 2047 
Quality of Pictures: 1898 
Receivers: 1024, 1095, 1166, 
1263, 1407, 1774, 1775, 
1776, 1777, 2046 
Relay Link: 1264 
Response of Network: 1371 
Scanning: 1420, 1775, 1777, 
2018 
Drum: 609 
Film: 1979 
Scophony: 1774, 1775, 1776, 
1777 
Selective-Sideband: 1813 
Sensitivity of Pickup: 2087 
Sharpness of Images: 1921 
Simulated Images: 1921 
Single-Sideband: (See 
Sideband) 1772, 
1813, 1961 
Transient Response: 1937, 
1938 


also 
1804, 


Standards: 610 
Subjective Sharpness of Im- 


ages: 1921 
Supersonic Light Control: 
1824 


Sweep Circuit: 1631 
Synchronization: 1669, 1776 
Synchronizing Pulses: 1911 
Synthesis Response: 2110 


System: 1163, 1164, 1774, 
Se WO, ere 

Telephone Line: 1998 

Transatlantic Transmission: 
1808 

Transient Response: 1899, 
2110 


Amplifiers: 1742 
Transmission: 1998 
Transmitter: 1165, 1262, 2045, 

2047 
Tubes: (See Vacuum Tubes) 
Vestigial Sideband: 1961 
Wire Line: 1998 
Temperature: 
Coefficients: 
Inductance: 
1675 
Piezoelectric Crystal: 577, 
1522 
Control: 
Piezo Oscillator: 724, 938 
Rating Aircraft Generators: 
647 
Ten Years of Transradio—A 
Retrospect: 923 
Terminology, Piezoelectricity: 
2004 
Terrestrial: 
Disturbances and Solar Emis- 
sion: 1928 
Magnetism: (See Propagation 
of Waves, Relative to 
Terrestrial Magnetism) 
Test Devices, Visual: 1014, 1177 
Testimony before Official Bod- 
ies: 836 
Tetrode: (See Vacuum Tubes) 
Theory, Theorem: 
Generator: 670, 831 
Maximization: 364 
Network: (See Circuit Analy- 
sis, Networks) 
Preferred Numbers: 338, 1388 
Reciprocity: 435, 567, 568, 
1866 
Thevenin’s: 1111 
Transducer: 1067 
Thermal-Frequency-Drift Com- 
pensation: 2130 
Thermocouple Ammeters: 1486, 
1508, 1943 
Thermostats: 842 
Thevenin’s Theorem: 1111 
Thyratron: (See Vacuum Tubes) 
Time: 1747, 1759 
Difference Tests: 15 
Signals: 26 
Radio Electric Clock Sys- 
tem: 743 
Time-Division Multiplex: 1589 
Tone Correction, Receivers: 
1130 
Topography and Short-Wave 
Reception: 964 
Toroids: 108, 150, 379, 1347 
Towers: (See Antennas) 
Tracer, Phase-Curve: 1960 


1282, 1517, 


Transducers: 
Nonlinearity: 1109 
Theory and Coupled Circuits: 
1067 
Transformers: (See also Induc- 
tors) 
Audio-Frequency: 370, 377, 
515, 1392 
Cores: 1935 
Gain: 1982 
Intermediate-Frequency 1376, 
1509 
Iron-Core Radio-Frequency: 
1981 
Mechanically Resonant: 952 
Modulators Coupled: 1102 
Output: 471 
Power: 788 
Radio-Frequency: 300, 326, 
331, 483, 832 
Resonance: 90, 105 
Selectivity: 1982 
Spark, 43, 52 
Undercoupling: 1982 
Transient Response: 
Amplifiers: 1742 
Measurement: 1899 
Single-Sideband: 1937, 1938 
Television: 
Analysis: 2110 
Evaluation: 2110 
Synthesis: 2110 
Video-Frequency Amplifiers: 
1742 ; 
Transients: 52, 788, 1484 
Filters: 1665 
Frequency Modulation: 2101 
Keying: 1188 
Transitron Oscillator: 1707 
Transmitters, Transmission: 
(See also Absorption: Iono- 
sphere: Oscillator: Propaga- 
tion of Waves): 1502 
Air-Cooled, 5-Kilowatt: 2053 
Aircraft: (See Aircraft Radio) 
Ground Station: 1692 
Amplifiers: : 
Efficiency: 867 
Linear: 852 
Load Impedance: 831, 907 
Modulated: 917 
150-Kilowatt: 281 
Annual Review, 1719, 1846, 
1958, 2052 
Arc, 3, 16, 28, 41, 48, 58, 60, 
62, 64, 78, 81, 107, 127, 
135, 140, 143, 174, 181, 
260, 317 
Asymmetric Sideband: 
Automatic: 8, 83 
Auxiliary: 78 
Bandwidths: 917, 918, 919, 
920 
Beam: 196, 402, 449 
Bibliography: 850 
Broadcast: 222, 243, 255, 262, 
319, 321, 325, 442, 628, 
750, 809, 975, 1062, 1208, 
1253, 1456, 1463, 1514, — 
1783, 2019, 2053, 2059 
Frequency-Modulated: 
2092 
High-Frequency: 2059 
Polyphase: 2072 
Centimeter Waves: 1278 
Chart: 72, 486 
Common Frequency: 685 


1651 


Comparison: 317 

Compensated Wave: 3 

Diplex: 2035 hs 

Doherty: 1463, 1783 

Dynamo R-F; 1, 10, 16, 28, 44, 
50, 70, 78, 103, 145, 147 
166, 317 

Efficiency: 810, 867 

Electrical Networks: 1124 

Electrostatic: 28 

Fog Signal: 271 

Fourier Analysis: 2064 


? 


Frequency: 

Control by Transmission 
Lines: 902 

Modulation: 917, 1430, 
1919, 2001, 2019, 2092 

Drift: 2001 

Multiplication and Division: 

614, 1550 


Stability: 920, 942 
Tolerances: 804, 920 
Ground Wire: 121, 131, 142 
Harmonics: 843, 920, 943, 
1254 
Heating: 456 
High-Fidelity: 1208 
High-Frequency: 196, 
362, 498, 681, 2059 
High-Power: 107, 166, 260, 
281, 681, 1253 
High Spark Frequency: 21, 23, 
124, 143 
Impulse and Impact: 103 
Induction Coil: 78 
Instability: 1344 
Intelligence with Limited Fre- 
quencies: 662 
International Broadcasting: 
2059 
Interrupted Continuous 
Waves: 232 
Keying: 798, 821, 1188 
Lines: 
Amplitude Relations: 2039 
Attenuation in Pipes: 2131 
Balanced: 2122 
Broadcasting: 631 
Carrier: 366 
Characteristic Impedence: 
2067 
Circuit Elements: 1581 
Coaxial: 1136, 1439, 1998 
Filter: 1624, 1772, 1961 
Concentric: (See Transmis- 
sion Lines, Coaxial) 
Driving Point: 2039 
Earth Currents: 903 
Equalization: 1695 
Exponential Taper: 1701 


284 


? 


Frequency Control: 902, 
1424 

Frequency Modulation: 
1226 


Graphical Methods: 1068 
Impedance: 1790 
Characteristic: 2067 
‘Terminal: 2039 
Lecher Wires: 894, 899, 908, 
1068 
Linearly Tapered: 1031 
Losses: 1408 
Modulation: 1645 
Nonuniform: 983° 
Parallel Wire: 2067 © 
Parameters: 2039 
Pickup of: 2122 _ 


INDEX TO SUBJECTS 


Pipe: 2131 
Radiation from: 2122 
Radio-Frequency: 805, 815, 
821, 831, 857, 897, 899, 
1068, 1363 
Receiver Using: 1439 
Reciprocity at Ultra-High 
Frequencies: 1866 
Terminal Impedance: 2039 
Trough, Impedance: 2067 
Short-Wave Radio System: 
991 
Tweeks: 1674 
4-Wire: 2122 
Location: 1797 
Losses 68 
Low-Power: 442 
Meteorological Balloons: 879 
Modulated Ultra-Short 
Waves: 976 
Modulation: (See Modulator) 
Monitoring: 798 
Frequency - Modulation: 
2103 
Multiphase: 45 
Multiplex: 918 
Overlapping Wave Trains: 21 
Parasites and Instability: 1344 
Path, Nonlinear: 1918 
Phase Modulated: 917 
Phase Shift: 974 
Picture: (See Facsimile: Tele- 


vision) 
Polyphase: 21, 2072 
Power: 
Amplifier for Ultra-High 


Frequencies: 1479 
Measurement: 810, 867 
Rating: 482, 920 
Supply: 654, 879 

Quenched Gap: 8, 12, 21, 23, 
25, 30, 43, 54, 59, 67, 76, 
78, 124, 125 
Radiotelephone: (See Radio- 
telephone: Broadcasting) 
Rarefied-Gas Discharger: 95 
Related to Receivers: 1514 
Relay, Time Delay: 847 
Rotary Gap: 12, 23, 51, 54, 
59, 64, 79, 95 
Selective-Sideband: 1813 
Short-Wave: 284, 362 
Sideband: (See Sideband) 
Sound for Television: 1944 
Spare? 11,255.30) 453153, 59, 
64, 78, 79, 306 
Speech Input Equipment: 628, 
630, 906, 2026 
Station Monitor, Frequency 
Modulation: 2103 
Syntraction of Two Carriers: 


1294 
Television: (See Television) 
Sound: 1944 


Transradio: 923 

Two-Way: 988, 1464 

Vacuum Tubes: (See Vacuum 
Tubes) 

Wave-Resonance Tuning: 625 

Wire versus Radio: 123 

5-Kilowatt: 2053 

20-40 Kilowatt: 681 

50-Kilowatt: 2019 

300 Megacyeles: 1345 


Transmitting Tubes: (See Vacu- 


~ um Tubes) 


Transversal Filters: 1888 


Triodes: (See Vacuum Tubes) 
Troposphere: (See also Iono- 
sphere) 1579 
Heights: 1798 
Ionization: 1711 
Radio Waves: 1887 
Reflecting Regions: 1798 
Troughs: 
Impedance Characteristic: 
2067 
Transmission Line in: 2067 
Tubes: (See Vacuum Tubes) 
Tuned Circuits, Constant-Re- 
sponse Bands: 1617 
Tuning: 17 
Automatic: 1506 
Frequency Control: 1353 
Fork: 795 
Precision, Frequency Stand- 
ard: 1023 
Inductive: 1603 
Permeability: 1089 
Resistance: 1214, 1994 
Undercoupling: 1982 
Wave-Resonance: 624, 625 
Tweeks: 1674 
Twin-T, Impedance Measure- 
ments: 1889 
Two-Signal Cross Modulation: 
1934 
U 


Ultra-High Frequencies: (See 
also Propagation of Waves) 
1154 
Aircraft Stimulus to: 1831 
Centimeter Waves: 1278 
Communication: 715, 894 
Coupling Theorem: 1812, 1838 
Dielectric Properties: 1238 
Generation and _ Utilization 
1273 

Measurements: 1337, 1725 

Current: 1823 

Two Meters Wavelength: 

1465 

Voltage: 1823 

Ultra-Short Waves: (See Ultra- 
High Frequencies) 

Underwriters’ Code: 88 

United States: 

Navy Commissions: 2091 
Radio Development: 78, 600 

Universal Winding: 2008 

Unsymmetrical Oscillations: 
1445 

U.R.S.I.: (See International 
Union of Scientific Radio 
Telegraphy) 


Vv 


Vacuum Pumps: 38 
Vacuum Tubes: 13, 33, 36, 37, 
38, 55, 93, 112, 114, 198, 
358, 428, 1498, 1611, 1652 
A Supply: 97, 212, 275, 312, 
313, 314, 324, 480 — 
A-C Heated Cathode: 207, 


476, 996 
Admittance: (See also Vacu- 
um Tubes, Characteris- 
tics) 
High Frequencies: 1649 
Input: 613 


Interelectrode: 433 

Neutralization: 1569 

Output: 613 
Air-Cooling: 2068 


63 


Alkali Vapor: 206, 213, 238, 
304, 342 
Alternating Fields: 1954 
Ammeter: 403 
Amplifiers: (See Amplifiers: 
Receivers: Transmitters) 
Ultra-High Frequency: 1386 
Amplification Constant: 96, 
12 Seen 2062 
Amplitude of Fluctuation 
Noise: 1952 
Anodes, Graphite: 1115 
Annual Review: 1719, 1846, 
1958, 2052 
Audion: 13 
B Supply: 97, 187, 212, 275, 
314, 324, 480, 1419 
Ballistic Models: 1954 
Beam Power: 1597 
Bias: 114 
Blocking: 221 
C Supply: 314, 324, 480, 1419 
Capacitance: 93, 309, 408, 431, 
432, 433, 569 
Input: 1672 
Cathode-Ray: 1541, 1709, 2057 
After-Acceleration: 1948 
Application: 1035 
Deflection: 1948 
Distortion Due to Space- 
Charge: 1202 
Electric and Magnetic, 
Fields: 1828 
Electrode Structure: 1034 
Electron: 
Beams: 1890 
Gun: 1277, 1540, 1709, 
2057 
Lenses: 2063 
Optics: 1458, 1828 
Electrostatic Circuits, 
Equivalent: 1936 
Gas-Filled: 999 
Gun: 1277, 1540, 1709, 2057 
High-Frequency: 1891 
Sweep Circuit: 1325 
Iconoscope: 1173, 
1785, 1786 
Kinescope: 1164 
Contrast: 1780 
Electron Gun: 1540 
Projection: 1539, 1540 
Resolution: 1542 
Lenses: 2063 
Luminescent Materials: 
1365 
Negative-Ion Components: 
1622 
Operation at High Frequen- 
cies: 1891 
Oscillograph: 1364, 1722 
High-Frequency: 2111 
Phase-Curve Tracer: 1960 
Plane Electrode: 1867 
Positive-Grid Measure- 


1784, 


ments: 1873 
Scanning for Television: 
1545 


Space-Charge: 1792, 1890 

Sweep Circuit: 1631 

Terminology: 1366 

Time Axis: 1442 

Characteristics: 93, 96, 112, 

113, 114, 133, 146, 167, 
190),202;0 205; 221231) 
239, 256, 257, 293, 333, 
446, 457, 1116, 1561, 2102 


64 


Calculation: 616 
Relative to Dimensions: 
138, 293, 616, 1167, 
1354 
Circuit Theory: 175, 478, 513, 
613 
Class A, B, C Amplifiers: (See 
Amplifiers) 
Cold-Cathode: 186, 561, 1159 
Common-Load_ Operation: 
1168 
Constants: (See also Vacuum 
Tubes, Characteristics) 
1561 
Contact Potential: 1482 
Control Grids, Two: 1962 
Design: 616, 995, 1453 
Detection: (See Detector, De- 
tection) 
Diode Formulas: 1634 
Direct Interelectrode Capaci- 
tance: 569 
Distribution of Fluctuation 
Noise: 1952 
Dry Battery: 231 
Dynamic Measurements: 
1096, 1727 
Electron: 
Gun: 1709 
Motion: 1727, 1791 
Dynatron: 91, 200, 817, 904 
Crystal Control: 1022 
Grid Coupled: 1346 
Inner Grid and Duodyna- 
tron: 1217 
Quantitative Study: 1379 
Efficiency: 230, 258, 494 
Electron, Electronics: 
Beam: 1472 
Focus: 1890 
Space-Charge: 1792, 1890 
Dynamic Measurements, 
Multigrid: 1727 
Emission: 38 
Filament Supply Discon- 
nected: 1295 
Excess-Energy: 1604, 1606 
Gun: 1277, 1540, 1709, 2057 
Large Signal: 1972 
Lenses: 2063 
Microscope: 1967 
Motion: 1727 
Alternating Fields: 1954 
Ballistic Models: 1954 
Currents Induced: 1791 
Mechanical Models: 1954 
Multigrid: 1727 
Multipliers: 1401, 
2028, 2029, 2030 
Electrostatic: 2029 
Frequency Function: 
2029 
Noise: 1604 
Voltage Controlled: 2028 
Negative Ions in Cathode 
Rays: 1622 
Oscillator, Plane Electrodes: 
1276 
Optics: 1458 
Cylindrical Fields: 1828 
Ultra-High Frequencies: 
1155, 1285 
Emission, Filament Supply 
Disconnected: 1295 
Equivalent Circuits, Input 
and Output Admittances: 
613 


1788, 


Excess-Energy Electrons: 1606 
Filaments: 89 
Temperature: 844 
Transmitting Tube: 1676 
Fluctuation Noise: 1952 
Grid: 1951 
High Frequencies: 1951 
Four-Electrode: (See Vacuum 
Tubes, Tetrode) 
Gas: 184, 186, 561, 1159 
Amplifier: 1389 
Discharge: 811 
Effect: 844 
Modulator: 1220 
Graphite Anodes: 1115 
Grid: 89 
Capacitance Variation: 1672 
Current Flow: 1626 
Driving Power: 571, 1120 
Fluctuations: 1951 
Impedance: 1387 
Losses in Power Amplifiers: 
571, 1120, 1410 
Temperature: 1410 
Harmonics: 1147 
Cross Modulation: 1219 
Generator: 1199 
High-Frequency: 949, 1167 
Electronics: 1972 
High-Vacuum: 38 
History: 38, 678, 1502, 1602, 
1719, 1846, 1958, 2052 
Iconoscope: 1173, 1546, 1784 
Image: 1785 
Theory and Performance: 
1546 
Impedance: (See also Vacuum 
Tubes, Characteristics) 
113, 1726, 2086 
Input: 151, 852 


Load: 

Audio-Frequency: 785, 
869 

Radio-Frequency: 831, 
907 , 


Variable: 2086 
Inverted: 429 
Kenotron: 91, 212 
Kinescope: (See also Vacuum 
Tubes, Cathode-Ray) 
Large-Signal Electronics: 1972 
Life Testing: 295 
Load Impedance: (See Vacu- 
um Tubes, Impedance) 
Low-Velocity Scanning: 178 
Magnetostatic Oscillators: 
1025 
Magnetron: 907, 1426 
Anode Tank Circuit: 1814 
Efficiency: 1567 
Electron Beam: 1696 
Modulation: 1434 
Negative-Resistance: 1931 
Oscillations: 1459 
New Type: 755 
Short-Wave Limit: 549 
Theory: 1119, 1170, 1240 
Type B Oscillations: 1696 
Manufacture: 89, 293 
Mechanical Models: 1954 
Mercury-Vapor: 655, 788, 
1284, 1301, 1451, 1832 
Microphonic Improvement: 
612. ~ 
Miniature: 1167, 1354 
Multielectrode Theory: 747 
Multigrid; 1727 


Multiple Amplifier: 1515 
Mutual Conductance: (See 
also Vacuum “Tubes, 
Characteristics) 93, 113, 
231 
Mutual Inductance: 93 
Negative: 
Ions: 1622 
Resistance: (See Vacuum 
Tubes, Resistance) 
Transconductance: (See 
Vacuum Tubes, Trans- 
conductance) 
Nickel: 1534 
Noise: 309, 668, 812, 844, 1952 
Nomenclature: 347 
Operating Conditions: 1100, 
2123 
Orbital-Beam: 2030 
Orthicon: 2047 


Pentode: 682, 785, 869, 1176 


Phase: 
Angle of Transconductance: 
1234 
Relations, Grid and Plate: 
221, 326, 478 
Photoelectric: 206, 286, 304, 
1375, 2005 
Generator for Testing: 1160 
Iconoscope: 1173 
Multiple Amplifier: 1515 
Operating Characteristics: 
636, 860 
Secondary Emission: 1281 
Thin-Film: 826 
Pickup: (See Television) 
Plate: 89 
Pliodynatron: 91, 200 
Pliotron: 212 
Power: 221, 321, 2048 
Air-Cooled: 2053, 2068 
Amplifier: 430, 1386, 1479 
High-Frequency Operation: 
949 


Maximum, Class A: 2037 
Output: 669, 682, 785, 869, 
1100 
Production Tests: 506, 675 
Puncture of Wall: 361 
Rectifier: 1524, 2022 
Control: 1802, 1832 
Kenotron: 91, 212 
Mercury-Vapor: 1451, 1832 
Grid-Controlled: 1301 
Hot-Cathode: 1284 
Operation: 2014 
Ratings: 2014 
Thyratron: 2118 
Resistance: (See also Vacuum 
Tubes, Characteristics) 
93, 96 
Input: 1386 
Negative: 91, 200, 319, 829, 
904, 1359, 1455, 1584, 
2129 5 
Retarding-Field Detector: 
1209 
Screen-Grid: (See 
Tubes, Tetrode) 
Secondary-Electron: (See Vac- 
uum Tubes, Electron 
Multipliers) 
Sensitivity: 
Phototubes: 2005 
Television Pickup: 2087 
Singing Audion: 13 
Small Dimensions: 1167, 1354 


Vacuum 
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Space-Charge: 38, 558, 844, 
1387. 

Beams: 1792, 1890 
Spray-Shield: 1090 
Standardization: 678 
Television: (See also Vacuum 

Tubes: Cathode Ray, 
Iconoscope) 1786, 2047, 
2057 

Pickup: 2087 

Testing and Rating: 202, 231, 
257, 295 

Tetrode: 200, 248, 286, 428, 
457, 458, 459, 474, 501, 
534, 558, 572-761, 313, 
817, 907, 929, 1944 

Variable Mu: 774 

Thoriated Tungsten Filament: 
293 

Thyratron: 
1196 

Rectifier: 2118 
Transconductance: (See also 

Vacuum Tubes, Charac- 
teristics) 1234 

Negative: 1569 
Transmitting: 2048, 2068 

Very High Frequency: 894, 

907 
Triode: 616, 875, 1558, 1611, 
2013, 2102, 2048 

Amplification Factor: 2062 

Current Division: 1867 

Design: 616 

Operating Conditions: 1100, 

2123 
Oscillations: 529 
Negative Grid: 1558 
Output and Operating Con- 
ditions: 1100 

Plate Modulation: 1939 

Transmitting: 907 
Triple-Grid Oscillator: 1176 
Triple-Twin: 990 
Two Control Grids: 1962 
Ultra-High Frequencies: 894, 

907, 1273, 1290, 1944, 
2030 

Amplifier: 1386 

Triodes: 1611, 2013, 2048 
Unconventional Circuits: 1487 
UV-858: 949 
Velocity Modulation: 

1819 

Electronic Theory: 1819 
Voltage Regulator: 638 
Water-Cooled: 281, 876, 907, 

2068 

Compared for Class B: 1360 

Power: 969 

Wide-Band Inductive-Out- 

put: 1847 : 

100 Megacycles: 1290 
Valves: (See Vacuum Tubes) 


865, 880, 1117, 


1710, 


Variable Condenser: 660, 1394 


Velocity: 
Microphone: 
1274 
Modulation: 1710, 1819 
Waves: 2060 
Vestigial-Sideband Transmis- 
sion: 1961 
Vibration: 
Crystal Oscillators: 
970, 1106 
Quartz Plates: 1971 


1086, 1232, 


377, 


Visual Test Devices: 
ia 

Visual Transmission: (See Tel- 
evision: Facsimile) 

Vogad: 1738 

Voice-Operated Relay: 804, 
1738 

Voltage: 

Controlled Electron Multi- 
pliers: 2028 


1014, 


Doubling Rectifier: 2022, 
2128 

Impulses and Response of 
Oscillating Circuit: 
1607 

Measurement, 20 Centime- 
ters: 1823 

Surges in A-F Apparatus: 
560 


Voltmeter: 165 
A-C Rectifier Type: 799, 
1292 
Vacuum Tube: 322, 345, 
455, 550, 562, 663, 716, 
735, 754, 825, 860, 
1049, 1218, 1640, 2108 


Wartime 
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Volume Control: 
Automatic: 401, 822, 823 
Copper-Oxide Rectifier: 
1015 
Volume Indicator: 1825 


WwW 


War Contributions: 


Broadcasting Radio: 2115 
Engineering, Radio: 2116 
Manufacturing, Radio: 2114 
Radio Broadcasting: 2115 
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Radio Manufacturing: 2114 
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Standing: 227, 234, 264 
Trap: 325 
Wavelength: 
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Characteristics of Coupled 
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Weather Conditions and Fading 
Curves: 525 
Whistling Tones from Earth: 
A adsl 5O) 
Wide-Band Amplifiers: (See Am- 
plifiers, Wide-Band) 
Winding, Universal: 2008 
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Lines) 
Wired Wireless: 144, 184, 201, 
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Wires in Troughs: 2067 
Writing Technical Articles: 2126 
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Zero-Beat Frequency Discrimi- 
nator: 2099 
Zero-Frequency Carrier: 2009 
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setae 
July, 1934, p. 810 
Pittsburgh, 1932, Committee: 
June, 1932, p. 898 
Rochester Fall Meeting, 1931, 
Committee: 
January, 1932, p. 2 
Emporium Meeting, Authors: 
September, 1940, p. 424 
Old Timers’ Meeting: 
July, 1942, p. 350 
Presentation of Medal of Honor 
to Dr. Taylor by President 
Van Dyck: 
February, 1942, p. 106 
Presidential Gavel Changes 
Hands: 
February, 1942, p. 107 
Presidents of the I.R.E. 
July, 1942, p. 349 
Dr. Schelkunoff Receives Mor- 
ris Liebmann Memorial 
Prize From President Van 
Dyck: 
October, 1942, p. 488 
Sections: 
Cincinnati, Officers, 1932: 
January, 1933, p. 2 
Cleveland, Officers, 1932: 
December, 1932, p. 1830 
Los Angeles, Officers, 1932: 
November, 1932, p. 1678 
San Francisco, ‘‘Old Timers”’: 
February, 1932, p. 196 
Toronto, Officers, 1932: 
September, 1932, p. 1420 
Zenneck Dinner: 
October 28, 1928, p. 1278 


1929, 


1929, 


Miscellaneous 


American Standards 
tion: 
1931 Year Book: June, 31, p. 
921 
American Standards 
tion, E for E 
March, 1942, p. 152 
Broadcast Reports on Astro- 
physical and Geophysical 
Phenomena: 
April, 1930, p. 562 
Buenos Aires Section Library: 
May, 1941, p. 281 
Carnegie Cruise: 
September, 1928, p. 1169 
Circuit Designation Method, by 
O. H. Caldwell: 
May, 1941, p. 289 
Civil Service Examinations: 
October, 1928, p. 1301 
August, 1929, p. 1264 
September, 1929, p. 1474 
October, 1929, p. 1674 
January, 30, p. 4 
Clear Channel in American 
Broadcasting: 
March, 1933, p. 331 


Associa- 


Associa- 


re = * rt ~~ * 


Correspondence: 
Election of Institute Officers 
and a New York Section: 
Alan Hazeltine, January, 
1937, p. 148 
Election of Institute Officers: 
F. E. Terman, June, 1937, 
p. 788 
Letters from David Sarnoff and 
John Hays Hammond: 
June,-1915, p. 101 
Cosmic Data Broadcasts: 
September, 1930, p. 1469 
October, 1931, p. 1706 
Dry Cells and Batteries, ASA: 
me Aprils 19310 p.513 
Early Note on Wave Propaga- 
tion: 
September, 1930, p. 1600 
Edison Fellowship: 
July, 1929, p. 1086 
Engineering Societies Building: 
March, 1928, p. 246 and p. 247 
European Journals and the War: 
December, 1939, p. 791 
Experimental Transmissions for 
Observing Long Delayed 
Echoes: 
August, 1934, p. 939 
Faraday Centenary Celebration: 
December, 1931, p. 2056 
Federal Communications Com- 
mission Hearing: 
November, 1936, p. 1407 
Federal Radio Commission, Re- 
port of Radio Engineers: 
May, 1928, p. 556 
February, 1929, p. 207 
Foreign High-Frequency Assign- 
ment: 
July, 1928, p. 865 
Frequency Allocation Effective 
January 1, 1929: 
December, 1928, p. 1632 
Gift to Institute: 
September, 1940, p. 423 
Graf Zeppelin Radio Equipment: 
December, 1928, p. 1629 
Hague Conference: 
May, 1930, p. 762 
High-Frequency Radio Trans- 
missions: 
January, 1942, p. 52 
Inch-Meter Conversion for -In- 
dustrial Uses, ASA: 
November, 1933, p. 155 
Institution of Radio Engineers 
(Australia) 
October, p. 486 
Institute of Radio Engineers: 
Committees (Personnel): 
1913: December 
1914: March, June, Septem- 
ber, December 
1915: June, September, De- 
cember 
1916: April, June, August, 
October 
1917: June, August, October, 
December 
1918: August, October, De- 
cember 
1919: February, April, June, 
August 
1925: December 
1926: through March, 1930: 
‘Every Issue 
1930: October 


NONTECHNICAL INDEX 


1931: April and October 
1932: April 
1933 to Date: Every April 
and October Issue 
Committees (Special Reports) 
Broadcast Committee: 
January, 1933, p. 5 
Emergency Employment: 
January, 1930, p. 3 
February, 1932, p. 198 
June, 1932, p. 905 
March, 1936, p. 336 
(Progressreports appear in 
Board meeting reports 
from February, 1932, 
through March, 1936) 
Registration of Engineers: 
February, 1936, p. 145 
Old Timers’ Meeting: 
July, 1942, p. 349 
PROCEEDINGS Questionnaire: 
March, 1942, p. 152 
Relation of Engineers to Radio 
Industrial Code, L. M. Hull: 
September, 1933, p. 1233 
Representatives at International 
Conferences: 
October, 1929, p. 1673 
July, 1930, p. 1113 
October, 1938, p. 1185 
Regional Directors: 
March, 1941, p. 138 
July, 1941, p. 408 
Representatives in Colleges: 
1941: April and October 
1942: April and October 
1942: Yearbook, p. 9 
Representatives on Other Bodies 
1936: October, 1936, p. x1 
1939 to date: April and Oc- 
tober 
1942 Yearbook, p. 10 
Sections Established: 
Atlanta: 
July, 1927, p. 553 
Baltimore: 
November, 1939, p. 741 
Boston: 
(1916) 
Buenos Aires: 
November, 1939, p. 741 
Buffalo-Niagara: 
October, 1927, p. 823 
Chicago: 
(1925) 
Cincinnati: 
November, 1929, p. 1922 
Cleveland: 
May, 1927, p. 353 
Connecticut Valley: 
January, 1927, p.5 
Dallas—Fort Worth: 
January, 1941, p. 35 
Detroit: 
April, 1927, p. 277 
Emporium: 
January, 1936, p. 7 
Indianapolis: 
January, 1937, p. 3 
Kansas City: 
February, 1941, p. 82 
Los Angeles: 
October, 1926, p. 572 
_ Montreal: 
January, 1937, p. 3 
New Orleans: 
November, 1928, p. 1450 


New York: 
October, 1942, p. 486 and 
p. 488 
December, 1942, p. 558 
Philadelphia: 
(1925) 
Pittsburgh: 
May, 1928, p. 553 
Portland: 
December, 1938, p. 1420 
Rochester: 
April, 1926, p. 158 
St. Louis: 
(1941) 
San Francisco: 
(1917) 
Seattle: 
(1916) 
Toronto: 
December 1925, p. 674 
Twin Cities: 
August, 1941, p. 469 
September, 1941, p. 524 
Washington: 
(1914) 
Joseph Henry Celebration: 
September, 1941, p. 524 
Licensing of Radio Engineers: 
April, 1928, p. 398 
Marconi Transatlantic Stations: 
January, 1913, p. 57 
Massachusetts Institute of Tech- 
nology Graduate Studies: 
April, 1935, p. 267 
New York-Rome 
Flight: 
October, 1928, p. 1291 
President’s Tour: 
July, 1939, p. 477 
August, 1939, p. 526 
January, 1940, p. 42 
PROCEEDINGS Format: 
December, 1938, p. 1417 
Radio Emissions of Standard 
Frequency: 
January, 1936, p. 1 
March, 1937, p. 276 
Radio Library Presented to 
Canada: 
April, 1936, p. 545 
Radio Signal Transmissions of 
Standard Frequency: 
October, 1928 through May, 
1939: Every Month 
Radio Stations of Holland: 
March, 1929, p. 410 
Research Fellows at Wisconsin: 
April, 1928, p. 399 
S. S. Sandy Hook: 
June, 1938, p. 648 
Scrap Salvage: 
July, 1942, p. 351 
Sections Manual: 
November, 1929, p. 1924 
Selective Service Deferment: 
September, 1942, p. 430 
Special Papers: 
December, p. 659 
Standard Frequencies and Other 
Services Broadcast by Na- 
tional Bureau of Standards: 
July, 1937, p. 793 
January, 1940, p. 42 
Standards: 
September, 1941, p. 524 
Standards and Standardization: 
Broadcast Radio Receiver 


Airplane 


69 


Tests (Proposed Stand- 
ard): 
August, 1930, p. 1282 
Committee on Standardiza- 
tion: 
December, 1913, p. 3 
February, 1930, p. 212 
(See Institute Notes Sec- 
tion for meetings of 


various Standards 
Committees) 
Dry Cells and _ Batteries, 


American Standard: 
April, 1931, p. 513 
Inch-Millimeter Conversion 
for Industrial Uses (ASA): 
November, 1933, p. 1515 
New ASA Standards: 
July, p. 476 
Radio Standardization: 
December, 1929, p. 2097 
Standardization (Resolution): 
July, 1929, p. 1077 
Vacuum-Tube Bases: 
November, 1929, p. 1920 
Statue of Liberty: 
May, 1937, p. 522 
Substitution of the Practical 
Absolute System of Electri- 
cal Units for the Existing 
International System: 
April, 1936, p. 544 
Survey of Engineering: 
January, 1935, p. 1 
August, 1935, p. 831 
Symposia on Nonlinear Circuit 
Theory and Wave Filters 
and other Networks: 
October, 1941, p. 567 
United States Government Call 
Book: 
January, 1929, p. 10 
United States Selective Service: 
February, 1941, p. 83 
Ursigrams Discontinued: 
March, 1942, p. 152 
War Memorial to Engineers: 
December, 1927, p. 976 
War Production Board—Ameri- 
can Standards Association: 
October, 1942, p. 486 
War Production Conference: 
July, 1942, p. 351 
Yearbook: 
February, 1941, p. 82 
Zeamans, H. R., General Coun- 
sel: 
August, 1941, p. 470 
Zenneck, Jonathan, Dinner: 
August, 1928, p. 1031 


Reports of the Secretary 


(Prior to 1932, Reports Pub- 
lished in Year Books) 
Chart Showing Increase of Mem- 
bership: 
June, 1914, p. 129 
Report of the Secretary: 
1932: April, 1933, p. 508 
1933: March, 1934, p. 282 
1934: March, 1935, p. 186 
1935: March, 1936, p. 348 
1936: Year Book, 1937, p. 33 
1937: March, 1938, p. 268 
1938: March, 1939, p. 234 
1939: March, 1940, p. 153 
1940: March, 1941, p. 145 
1941: Yearbook, 1942, p.15 


PROCEEDINGS OF THE WIRELESS INSTITUTE 


VoLUME 1, NUMBER 1, APRIL, 1909 


The Wireless Institute, Robert H. Marriott.............+... 4 
Discussion, Greenleaf W. Pickard and Ralph W. Pope...... 8 
Constitution of the Wireless Institute.................... 12 


(Terminating page, 21) 


VOLUME 1, NUMBER 2, May, 1909 


Antennaey GreenieafpWe Rickards «220 deel de pe ae stats 6 
Discussion, R. H. Marriott and G. W. Pickard.......... 18 
(Terminating page, 21) 
Discussion, Frederick W. Midgley and G. W. Pickard 
(June, 1909, pp. 16-22) 


VoLUME 1, NUMBER 3, JUNE, 1909 


How Business Can Best Be Handled in Case of Distress, 
JGCR Ry BUnns % a cate te oe OER SEE Ae Peete eae > 
Discussion, R. H. Marriott, Clifford M. Jones, Benjamin P. 

Martin, Joseph A. Peck, A. R. Sharples, William E. 

Smith, R. A. Somerville, William F, Bising, A. R. Rice, 

andy .<.Rickerdllasm emits «casein tere ete tes: oats 7 
(Terminating page, 16) 


VOLUME 1, NUMBER 4, SEPTEMBER, 1909 
The Production of High Frequency Oscillations, Harry 


SHOCWMGR Cfrcctat ers em GF agate acta rsh 2. acca ACR ae ee Ee 6 
Discussion, G. W. Pickard, R. H. Marriott, H. Shoemaker, 
F. W. Midgley, A. N. Goldsmith, and W. E. Smith....... 13 


(Terminating page, 20) 


-VoLuME 1, NUMBER 5, OCTOBER, 1909 


Proportioning the Transmitter to the Aerial, Frederick W. 
MiG gleyicyee es, ARTA Hn PA or ateae Soins c Cigien, & ate ene Pree 5 
(Terminating page, 18) 


VOLUME 1, NUMBER 6, NovEMBER, 1909 


Radio-Telephony, Alfred Norton Goldsmith. ............04. 5 
(Terminating page, 22) 


the resis 


tradition into a cocked hat 


BY DOING THE JOBS CONVENTIONAL WIRE-WOUND RESISTORS COULDN'T HANDLE 


Tue unique and exclusive construction of KOOLOHM 
resistors has completely revolutionized previous conceptions 
of wire-wound resistor design. It has freed engineers from 
use limitations which a few years ago they regarded as “‘nec- 
essary evils.” 

KOOLOHMS are the only resistors made with wire that is 
ceramic insulated BEFORE it zs wound. This one feature alone 
provides you with advantages that no other wire-wound re- 
sistor can give you. It furnishes absolute protection against 
shorts and changed values. It makes possible extremely high 
resistance values in amazingly small-size units. It permits the 
use of larger, safer wire sizes. It permits full-rated wattage 
dissipation regardless of resistance value. This ceramic insu- 
lation on KOOLOHM wire is heat-proof to 1000°C. It is 


Section of KOOLOHM 
wire with ceramic insula- 


| Turns can’t"'swim” or 
short, when wound 

_ with KOOLOHM cer- 
 amic-insulated wire. 
| Insulation has a di- 
electric strength of 350 
_ volts per mil at 400°C. 


KOOLOHM construc- 
tion permits perfect 
Ayrton-Perry wind- 
ings. As a result, resis- 
tors are available hav- 
ing negligible induct- 
ance, even at 50 to 100 
Met 


tion removed to show con- 
trast between bare and in- 
sulated wire, This flexible, 
heat-proof insulation ts 
actually applied to wire at 
atemperature of 1000°C.! 


moisture-proof and flexible and can either be layer wound or 
progressively wound in high density patterns. It allows per- 
fect Ayrton-Perry windings, thus reducing inductance to 
negligible values, and also permits the design of units with 
predetermined inductance values. It makes possible the use of 
an extra outer protection ia the form of chip-proof ceramic or 
shock-proof sealed glass casing. Thus dozbly protected they 
can be easily and cheaply mounted directly to or against metal 
or grounded parts with complete resistor circuit insulation. 

Thus, KOOLOHM superiority is not a matter of. hair- 
splitting differences—it is conspicuously evident in any test 
you care to name. 

Send for free samples and catalog—today! 
SPRAGUE SPECIALTIES COMPANY (Resistor Division), North Adams, Mass. 


SPRAGUE Ls 


KOOLORM 


WIRE-WOUND RESISTORS 


Se 


For more complete information write direct to the factory. Technical data will be furnished without obligation. 


Write today... don't delay! 


HEWLETT hp PACKARD 
COMPAN Y 


BOX 135J, 


XIV 


STATION A, PALO ALTO, CALIFORNIA 


Section Meetings 


BALTIMORE 


“Telephone Equipment for the Remote 
Control of Radio Apparatus,” by C. J. 
Dorr, Engineer, Automatic Electric 
Sales Company, May 15S. 


CINCINNATI 


“Patents in the War Program and Future 
Possibilities,” by Alden D. Redfield, 
Legal Department, Crosley Corpora- 
tion, June 23. 


CLEVELAND 


“Radio Reminiscences,” by Ralph M. 
Heintz, Jack and Heintz, Inc., May 28. 

“K Carrier Systems,” by Charles E. Dut- 
ton, American Telephone and Tele- 
graph Company, June 18. 


DETROIT 


“The Application of Inductive Tuning to 
Ultra High Frequencies” by B. V. K. 
French, Engineer, P. R. Mallory Com- 
pany, May 15. 

“Air-Raid-Warning Systems,” by Edwin 
C. Denstadt, Controller, Air Raid Con- 
trol Center, Detroit, June 19. 


St. Louis 


“Emergency Telephone Communication 
Equipment,” by Newton B. Fowler, 
American Telephone and Telegraph 
Company, May 15. 


Membership 


The following indicated admissions and 
transfers of memberships have been ap- 
proved by the Admissions Committee. 
Objections to any of these should reach 
the Institute office by not later than 
October 31, 1942. 


Transfer to Member 


Atwood, John B., R.C.A. Communications, 
Riverhead, L. I., N. Y. 

Becker, Stewart, 611 S. Gilpin St., Denver, 
Colo. 

Johnson, J. F., 4316 Whitman Ave., 
Seattle, Wash. 

Maser, Harold T., General Electric Co., 
Schenectady, N. Y. 

McFarlane, Maynard D., Massachusetts 
Institute of Technology, Cam- 
bridge, Mass. 

Piore, E. R., 325 Central Park West, New 
York, N. Y. 

Wysotzky, Michael Z., 3355—16 St., 
N. W., Washington, D. C. 


Admission to Member 


Bramhall, F. B., Western Union Tele- 
graph Co., 60 Hudson St., New 
York, N. Y. 

Carpenter, D. D., 269 Somerset W..,. 
Ottawa, Ont., Canada 

Dubinin, Alexei V., 1026—17 St., 
N. W., Washington, D. C. 
(Continued on page xvi) 
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They work together better... In both the Coral Sea battle The young American fliers 


And at Midway, Were telling the world 

hecause they can talk together The Japs were robbed ofa sneak attack Another Jap carrier 
By scouting U. S. fliers, Had gone to the bottom! 
Who reported back by radio. Modern communications equipment 
Then Uncle Sam’s carrier-based planes, | Designed and manufactured 
And land-based bombers By I. T. & T. associate companies 
With perfect team work Is helping Uncle Sam 
Plastered the Jap task forces . . ; Coordinate his fighting forces 
Giving special attention to On land, sea and in the air. 

oe The broad peacetime experience 

And over the radiotelephones Opie iee il: 
Of our planes and ships In the field of communications 
Came the phrase, “Scratch one flattop!’’ _ Is proving its value in time of war. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St., New York, N.Y. 


; Associate Manufacturing Companies in the United States 
; International Telephone & Radio Manufacturing Corporation ; 
Federal Telegraph Company 
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Not so long ago American industry was putting up a 
heroic defense . .. a defense against time. 


Le 
Today that picture has changed. Production “ahead of © 


_-. schedule” of vital equipment is making it possible for 

our boys to take the offensive. Thordarson is proud of 

__ the part it is playing in producing transformers so vital 

os tiane cae oe to our armed forces in launching a “Terrific Offense.” 


HORDARSON 


ELECTRIC MFG. CO. 
500 WEST HURON STREET, CHICAGO, ILLINOIS 


Jranspoemer Speccalists Sriece (EGS 


Membership 


(Continued from page xiv) 


Marathe, D. H., Radio Electric, Ltd., 
Laminton Chambers, Bombay, 
No. 4, India 

McArthur, E. D., General Electric Co., 
Schenectady, N. Y. 

Neiman, M. S., 1026—17 St., N. W., 
Washington, D. C. 

Scully, C. T., 59 Sevenoako Way, St. 

Pauls Cray, Kent, England 

Simons, A. H., 54 Western Elms Ave., 
Reading, Berks., England 

van Dissel, G. F., 30 Fifth Ave., New 
York, N. Y. 

Wallis, Clifford M., University of Mis- 
souri, Columbia, Mo. 


Admission to Associate 


The following indicated admissions (or 
transfers where indicated as such) to 
Associate grade were approved on Sep- 
tember 1, 1942. 


Albee, Charles, Lecomey Plaza, 58 and 
Hoffman Ave., Philadelphia, Pa. 

Anzjon, Arne E., KPFA, Helena, Mont. 

Austin, Frank M., 3103 Amherst St., 
Houston, Texas 

Aviles-Brunet Jesus M., Box 1331, 
Mayaguez, P. R. 

Barber, William H., 201 Barnsdale, Gar- 
denville, N. Y. 

Bond, Conrad F. 7804 Linden Rd. 
Wyndmoor, Pa. 

Borgstrom, Howard P. M., Elcock Ave., 
Boonton, N. J. 

Bosman, Elmer H., 140-10 Franklin Ave., 
Flushing, N. Y. 

Brown, Harold A., Box 238, State College, 
N.M. 

Butz, A. Nelson, Jr., 7 Irving Ter., Cam- 
bridge, Mass. 

Carrillo, Efren A., 1301 D. Guerra St., C. 
Juarez, Chih., Mexico 

Cotty, William F., 36 Innes St., Kimberly, 
South Africa 

Cranger, Peter, 7285 Sunset Blvd., Holly- 
wood, Calif. 

Curry, William F., 418 E. Bennett St., 
Springfield, Mo. 

Dahl, A. Donald, 215 N. Tenth St, 
Brainerd, Minn. 

Davids, Hugh H., 834 Hampton Ave., 
Schenectady, N. Y 

Den Breems, A., 10 Rockefeller Plaza, 
New York, N.Y. 

Dervishian, Edward, 1440 N. Dearborn 

; St., Chicago, Ill. 

Dougherty, Raleigh G., 786 Broad St., 
Newark, N. J. 

Easton, Allan, 32-15—35 St., Astoria, 
Lee Gay 

Engh, Dick F., 5001 N. Tenth St., Ta- 
coma, Wash. 

Ewing, Edward G., Admiralty Signal 
Establishment, G. P. O., London, 
England 

Feyerherm, Marvin P., RCA Manufac- 
turing Co., Harrison, N. J. 

Fisher, Weston C., No. 3 Wireless School, 
RCAF,Winnipeg, Manit.,Canada 

Fitzhugh, J. V., 1203 Breeden Ave., San 
Antonio, Texas 

Flockencier, Walter E., 508 N. Columbus 
St., Crestline, Ohio 


(Continued on page xvii) 
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_ MESSAGE 
THROUG 


The troops who carry the 
crossed-flags-and-torch of 
the Signal Corps into combat 
are devoted to one essential task—‘‘Get the mes- 


sage through!”’ 


GAMMATRON tubes, with the same primary mis- 
sion, are engineered to maintain communications 
under the most trying conditions. 


Their sturdy mechanical construction prevents 
breakage from handling. Tantalum grids and plates 
... the absence of internal insulators and ‘‘getter’’ 
... plus improved pumping methods give positive 
assurance that these transmitting tubes will not 
fail due to accidental or intentional overload. 


GAMMATRON tubes improve the efficiency of 
any circuit. They require a minimum of grid ex- 
citation, producing an extremely high power gain 
with few transmitter stages. 


Today the unique performance, absolute conti- 
nuity of operation, and the long life of GAMMA- 


TRON tubes are especially imperative. HK1054 PLATE DISS. 750 WATTS 
MAX. POWER OUTPUT 3000 WATTS 


Write for free booklet ‘‘13 Ways to Prolong Tube 
Life.’ It contains many helpful suggestions—and 
no advertising except on page 11. 


GAMMATRONS oF course: 
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InpustriaL CONDENSER CORP. 
through a new distribution plan enables you to secure small 
lots of condensers locally. Contact the Industrial Condenser 
district office nearest you: 


ADDRESS TELEPHONE NO. 


Box 1052 
Dallas, Texas Logan 6-1685 


117 Water St. 
Boston, Mass. Hancock 0200 


2024 W. Eleventh St. 
Los Angeles, Calif. Drexel 7163 


Box 1202 
Asheville, N.C. 7149-J 


27 Park Place 
New York, N.Y. Barclay 7-4977 


Rm. 220—Medical 

Arts Bldg. 

34th & Broadway 

Kansas City, Mo. Westport 5323 


1456 Waterbury Road 
Lakewood (Cleveland), 
Ohio Academy 4932 
2434 W. 22nd St. 
Minneapolis, Minn. 
Kenwood 2833 


1135 Lincoln Tower 
Ft. Wayne, Ind. Anthony 5278 


2016 Third Ave. 
Seattle, Wash. Seneca 1088 


Lutz (Tampa), Fla. 99-144 


6432 Cass Ave. 
Detroit, Mich. Madison 6300 


401 N. Broad St. 
Philadelphia, Pa. Walnut 4163 


Engineers Attention! Condensers immediately available 
from distributors stocks meet Army and Navy requirements 
ve Industrial Condensers are specified where precision is 
vital . . . Capacitors to 150,000 volts—WRITE FOR COMPLETE 
NEW CATALOG. 


INDUSTRIAL CONDENSER CORP. 


1725 W. NORTH AVE. CHICAGO, U.S.A. 


Manufacturers of Quality Oil, Wax and 


Electrolytic Capacitors 


Membership 
(Continued from page xvt) 


Gittelson, Frank, 118 W. 69 St., New 
York, N. Y. 

Godsey, Marvin S., Box 232, Culpeper, 
Va. 

Goldstein, Joseph E., 110 Belshaw Ave., 
Eatontown, N. J. 

Greenough, Leighton, RCA Laboratories, 
Princeton, N. J. 

Hagen, Harold M., 407 W. South St., 
Angola, Ind. 

Harmon, William R., WMVA, Martins- 
ville, Va. 

Holbrook, R. A., 146 Lawrenceville Rd., 
Decatur, Ga. 

Holmes, Leonard O., 9581 Hillhaven Ave., 
Tujunga, Calif. 

Holt, Albert C., 385 Elm St., Oradell, 
ING Ie 

Hoover, Merle V., 302 W. Alexandria 
Ave., Alexandria, Va. 

Houser, John A., 206 Park St., West 
Springfield, Mass. 

Javna, Stephen L., 590 Fort Washington 
Ave., New York, N. Y. 

Julian, Charles N., 4914 Holder Ave., 
Baltimore, Md. 

Kennedy, William A., 517 Seventh St., 
Bremerton, Wash. 

Kerr, George O., 30 Pansy Ave., Ottawa, 
Ont., Canada 

Klahn, Richard H., Radio Laboratories, 
P.S.N.Y., Bremerton, Wash. 

Krieger, Isadore, 2201 W. 15 Ave., Gary, 
Ind. 

Lebenbaum, Matthew T., Radio Research 
Laboratories, Harvard Univer- 
sity, Cambridge, Mass. 

Lee, Parkman, c/o G. & H. Tailor, 47 
Mott Street, New York, N. Y. 

Levine, Samuel, 2406 Ballentine Blvd., 
Norfolk, Va. 

Liebson, Sidney H., 2005 O St., N. W., 
Washington, D. C. 

Lind, David A., 1910—15 N., Seattle, 


Wash. 

Madsen, R. G., Box 211, Mountain View, 
Calif. 

Mcllvaine, Douglas K., Box 292, Short 
Hills, N. J. 


McKee, Herbert W., Naval Research 
Laboratory, Anacostia, D. C. 

Meilander, Willard C., 412 W. Gilmore 
Ave., Angola, Ind. 

Miller, Edward A., Acme Electric and 
Manufacturing Co., Cuba, N. Y. 

Mumma, Harries A., Jr., 8 Hawthorne 
Rd., Bronxville, N. Y. 

Newcomb, George O., 142 Wilmington Pl., 
S. E., Washington, D. C. 

Palmes, Albert H., 5 Dutton Ave., Catons- 
ville, Md. 

Pang, Daniel L., 3321 Martha St., Hono- 
lulu, T. H. 

Patterson, Thomas C., 22 Dryburn Rd., 
Durham Moor, Nr. Durham, 
England 

Place, Roger, 212 Murray St., Ann Arbor, 
Mich. 

Polster, Norman E., Leeds and Northrup 
Co., 4901 Stenton Ave., Phila- 
delphia, Pa. (transfer) 

Price, William J., 64 Ettrick Ter., Ruther- 
ford, N. J. 


(Continued on page xxii) 
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Rheostats-Resistors-Tap Switches - 


on 


ANY of you now engaged in vital 
war work have long been familiar with 
the dependability of Ohmite Products. 
Their wide use in planes, tanks and ships, 


Sk oF 


in walkie-talkies and field units, in com- 


HOME TO MAKE RERISTANCE > 


munications, test apparatus and other 
electronic equipment, gives you added 
assurance in dealing with today’s resis- 
tance-control problems. It is also the 
best assurance for their application in 
the development of new devices to defeat 
the enemy and build for tomorrow’s 
peace. Units produced to Government 


specifications or engineered for you. 
\ 


Rheostars -Resis tors 
Tap Switches 


OHMITE MANUFACTURING COMPANY 


4860 Flournoy Street ° Chicago, U.S.A. 


his tent a 
One - Man fob / 


Never has there been a time demanding more teamwork and coopera- 
tion—not only within one’s own organization but also between 
consumer and supplier. ; 
Our hearts and resources are in this job one hundred percent to a 
victorious finish! 

Call on us for ELECTRICAL, CORROSION, and HEAT-RESISTING 
ALLOYS*, also ‘‘BERALOY 25" (beryllium-copper)—and find out what 


teamwork really means! 


*Available in rod, wire, ribbon and strip—both hot and cold rolled. 


WILBUR B. DRIVER CO. 
NEWARK, NEW JERSEY 
Manufacturers of ‘‘TOPHET''* the Nickel-Chrome Resistance Wire 


* TRADE MARK REG. U. S. PAT. OFF. 
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Membership 


(Continued from page xviit) 


Reade, Ralph B., R 3 Laboratory, Inter- 
national Telephone and Radio 
Laboratories, 67 Broad St., New 
York, N. Y. 

Riegger, W. Joseph, 1136 Neal St., N. E., 
Washington, D. C. 

Roberts, Charles E., 4235°Huntley Age., 
Culver City, Calif. 


Rodenburg, John R., Midland Radio and 
Television Schools, Inc., Athens, 
Ga. 

Sastry, N. S., T. S. Adyar, Madras, India 

Saylor, William R., 119 Holden Green, 
Cambridge, Mass. 

Schmitz, Maurice W., 536 N. Hayworth 
Ave., Los Angeles, Calif. 

Shanck, Roy B., 134 Manor Rd., Doug- 
laston, Li Ney’ 

Sholand, Steve O., 1422 Foster Ave., 
Chicago, III. 

Shreve, Leonard, 3217 N. E. Everett St., 
Portland, Ore. 

Shufer, Max, 939 Longfellow St., N. W., 
Washington, D.C. 

Singleton, Julius K., Seville Apt. Hotel, 
Sioux Falls, S. D. 

Smith, F. A. B., 4215 Alton Place, N. W., 
Washington, D.C. 

Stelzenmuller, G. V., Jr., Box 142, Grand 
Island, Neb. 

Stephens, Helen, 179 Maple Ave., Red 
Bank, N. J. 

Steppler, Robert V., 1122 Catalina Blvd., 
San Diego, Calif. 
Tague, William T., 42 Ferguson Place, 
Box 174, Ramsey, N. J. 
Taschner, Vern M., 6347 Ivarene Ave., 
Hollywood, Calif. 

Thaler, Samuel, 4933 Pulaski St., Phila- 
delphia, Pa. 

Thompson, James F., 2423 S. 27 St., 
Arlington, Va. 

Thorson, Harry L., General Electric Co., 
Schenectady, N. Y. 

Tirrell, Clyde W., 3128 Newton Ave., San 
Diego, Calif. 

Travis, Edward F., 147 Sacandaga Rd., 
Scotia, Ne Ye 

Voelpel, John, 248 E. Jamaica Ave., Val- 
ley Stream, N. Y. 

Webb, Haywood E., Jr., Box 468, Tuske- 
gee Institute, Ala. 

Weiss, Milton L., 60 Lithgow St., Dor- 
chester, Mass. 

Wesenberg, Corbit .M., 120 N. Forest 
Ave., Rockville Center, L. I., 
Nees 

Whittier, Carl H., 31 Summer St., Nahant, 
Mass. 

Williams, Arthur D., 2725 Inglewood Ave., 
Baltimore, Md. 

Williams, John R., 4042 First St., N. W., 
Washington, D. C. 

Witt, Marcus K., Jr., 106 Cedar St., 

Hempstead, L.I., N. Y. 

Wright, David I., 257 Nassau St., Prince- 
ton, N. J. (transfer) 

Yelsky, Benjamin, 1004 Eastern Pkwy., 
Brooklyn, N. Y. 

Young, Earl S., 2908 Beaumont Rd., 

: Louisville, Ky. 

Zimet, Burt L., 2540 E. 24 St., Brooklyn, 
Na Ye 
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Four-point Core 


Bezel Shroud Eliminates 
Support 


Unwanted Glare 


Full Metal Bridges on 
Top and Bottom 


One-piece Formed Spring 
Zero Adjustment 


Thin-Line Instruments also have Standard Large Coil 
Triplett Movements. Furnished with Osmium pivots for 
special requirements, All these features make for greater 
rigidity under vibration; greater permanence of calibra- 
tion; greater user satisfaction. 


i ‘oe Instrument 
Triplett Thin-Line : 
hee Though occupy!ns mi 
isms are sta 
pens Standardized es 
ee Wide Rim and Metal 
Triplett Thin-Line Instruments, 


be depended upo® for precisi 


ak “Triplett Thi 


details write for 


THE TRIPLETT ELEC 
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Balanced Frame Con- 


Four-point Rigid Magnet 
struction 


Clamping 


Solid Balance Cross with 


Separate Dial Mounting 
Screw-type Balance 


Independent of Top Bridge 


Weights 
PLEASE INSERT 
INITIALS OF 
YOUR EXECUTIVES 
FOR CIRCECULATION TO.-- V 
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: d 
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UNIFORMITY, 
DEPENDABILITY 
AND ACCURACY 
ASSURED! 


-hp- instruments are as 
revolutionary as the one dial radio. 
Dependability of -hp- measuring 
devices is assured by the rigid 
standards maintained in produc- 
tion. Prior to shipment, each instru- 


Here a Model 200B is being checked for dis- 
tortion with a 325A Distortion Analyzer. 
Model 325A is a new instrument designed 
for measuring harmonic distortion, fre- 
quency response, hum and noise level on 
audio equipment. 


ment is carefully adjusted and its 
performance checked against accu- 
rate standards. Even before the 
instrument is assembled, compo- 
nent parts are measured and tested 
to imsure precise performance in 
the finished instrument. 

Needless to say that -hp- instru- 
ments themselves are used in the 
production line to check the 
accuracy of other -hp- instruments 
being manufactured. 


HEWLETT PACKARD COMPANY 


BOX 135—P. STATION A, PALO ALTO, CALIFORNIA 
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Section Meetings 


ATLANTA 


“Radiations from Directional Antennas,” 
by J. H. DeWitt, Jr., Chief Engineer, 
WSM, April 17. 

“The Western Union Telefax System,” by 
L. H. Williams, Western Union Tele- 
graph Company, June 19. 

“Wartime Maintenance and Operation of 
Broadcast Stations,” Roundtable Dis- 
cussions, September 25. 


CHICAGO 


“Elements of Ultra-High-Frequency De- 
sign,” by Robert E. Beam and A. B. 
Bronwell, Northwestern University, Oc- 
tober 2. 

CINCINNATI 

“Improving WSAI in Downtown Cincin- 
nati” by J. L. Hollis, Crosley Corpora- 
tion, September 22. 


CONNECTICUT VALLEY 


“Modern Cathode-Ray Tubes” by L. B. 
Headrick, RCA Manufacturing Com- 
pany, June 4. 


DETROIT 


“Wave Guides” by Stephen S. Atwood» 
University of Michigan, September 18. 

“Klystron—Generator of Microwaves” by 
Lewis N. Holland, University of Michi- 
gan, September 18. 


EMPORIUM 


Sound Movies from General Electric Com- 
pany and Lytton Engineering Company 
on Frequency Modulation, Oil-Filled 
Cables, and Glass Working, September 
29. 

INDIANAPOLIS 


“Application of Cathode Followers,” by 
Charles E. Rainwater, April 24. 


Los ANGELES 


“Theory and Practical Operation of Wired 
Music as Provided by Muzak,” by 
Richard Simonton, September 15. 

Seminar of Current Radio Problems, di- 
directed by C. F. Wolcott, Gilfillan 
Brothers, Inc., September 15. 


PHILADELPHIA 


“A New Approach to the Problem of 
Phonograph Reproduction,” by C. M. 
Sinnett, speaker, and G. L. Beers, co- 
author, RCA Manufacturing Company, 
October 1. 

PORTLAND 


“Electrical Indicating Instruments,” by 
John Wright, Wright Meter Repairing 
Service, September 23. 

Review: “A Secondary Frequency Stand- 
ard Using Regenerative Frequency Di- 
viding Circuits” by F. R. Stansel, April, 
1942, PROCEEDINGS, Francis McCann, 
Federal Communications, Commission, 
September 23. 


SAN FRANCISCO 


“Video Coupling Units,” by Austin V. 
Eastman, University of ‘Washington, 
September 16. 


WASHINGTON 


“Effect of Solar Activity on Radio Com- 
munication,” by H. W. Wells, Carnegie 
Institution, September 14. 
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SAY OUR ARMED FORCES TO 
EMPLOYEES AND MANAGEMENT AT 


Radio Communication Systems 
Designed and Engineered to Fit Special Needs 


GALVIN MFG. CORPORATION - CHICAGO 
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INDUSTRIAL CONDENSER CORP. 
through a new distribution plan enables you to secure small 
lots of condensers locally. Contact the Industrial Condenser 
district office nearest you: 


ADDRESS TELEPHONE NO. 


Box 1052 
Dallas, Texas Logan 6-1685 


117 Water St. 
Boston, Mass. Hancock 0200 


2024 W. Eleventh St. 
Los Angeles, Calif. Drexel 7163 


Box 1202 
Asheville, N.C. 7149-3 


27 Park Place 
New York, N.Y. Barclay 7-4977 


Rm. 220—Medical 

Arts Bldg. 

34th & Broadway 

Kansas City, Mo. Westport 5323 


1456 Waterbury Road 
Lakewood (Cleveland), 
Ohio Academy 4932 


2434 W. 22nd St. 
Minneapolis, Minn. 
Kenwood 2833 


1135 Lincoln Tower 
Ft. Wayne, Ind. Anthony 5278 


2016 Third Ave. 
Seattle, Wash. Seneca 1088 


Lutz (Tampa), Fla. 99-144 


6432 Cass Ave. 
Detroit, Mich, Madison 6300 


401 N. Broad St. 
Philadelphia, Pa. Walnut 4163 


Engineers Attention! Condensers immediately available 
from distributors stocks meet Army and Navy requirements 
. . . Industrial Condensers are specified where precision is 
vital . . . Capacitors to 150,000 volts—WRITE FOR COMPLETE 
NEW CATALOG. 


INDUSTRIAL CONDENSER CORP. 


1725 W. NORTH AVE. CHICAGO, U.S.A. 


Manufacturers of Quality Oil, Wax and 
Electrolytic Capacitors 
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Membership 


The following indicated admissions and 
transfers of memberships have been ap- 
proved by the Admissions Committee. 
Objections to any of these should reach 
the Institute office by not later than 
November 30, 1942. 


Transfer to Member 


Bailey, Arnold B., Bell Telephone Labs., 
Inc., 180 Varick St., New York, 
IN Yé 

Griffiths, H. V., British Broadcasting 
Corp., Nr. Westerham, England 

Stobbe, John A., 63 Wall St., New York, 
INETYS 


Admission to Member 


Bayles, John C., 406 Lenox PIl., South 
Orange, N. J. 

Fisher, S. T., Box 64, Station H, Montreal, 
P. Q., Canada 

Hathaway, Donald L., Box 930, Casper, 
Wyoming 


The following admissions to Associate 
membership were approved on October 2, 
1942. 


Admission to Associate 


Ameen, Alfred, 2612 St. Paul St., Balti- 
more, Md. 
Antunes, Manuel, 77 Ave. Luis Bivar, 


4/D, Lisbon, Portugal 

Austin, John F., 19 Court St., Dedham, 
Mass. | 

Bedwell, Thomas H., University of South 
Dakota, Vermillion, S. D. 

Bell, William L., Bell Telephone Labs., Inc., 
180 Varick St., New York, N.Y. 

Berman, Harry, 309 E. Mosholu Pkwy., 
Bronx, N. Y. 

Bernard, Joseph T., 9th Signal Service 
Co., A.P.O. #958, c/o Postmaster, 
San Francisco, Calif. 

Bradley, John H., British Broadcasting 
Corp., Tatsfield, Nr. Westerham, 


Kent, England 

Carter, Robert E., 214 D Cypress St., 
Alameda, Calif. 

Caudle, L. L., Jr., 1925 N. Tryon St., 
Charlotte, N. C. 

Cheadle, Herbert A., 50 Sunley Gdns., 
Perivale, Greenford, Middx., 
England 

Cooke, Kenneth R., WGBI, Scranton, Pa. 

Cooper, Donald H., NBC, Trans Lux 
Bldg., Washington, D. C. 

Crooks, Wilbur S., Kings Highway, Route, 
Fredericksburg, Va. 

Devereux, William E., Box 248, 51 Radnor 
Ave., Harmon, N. Y. 

Donaldson, Charles A., Box 212, Dayton, 
Ohio 

Dragoo, K. L., 106 Baden St., San Fran- 
cisco, Calif. 

Duerden, Francis, 112 Springfield Park 
Ave., Chelmsford, Essex, Eng- 
land 

Ecklund, E, Eugene, 3311—22 St., N. Ee 
Washington, D. C. 

Edelstein, Sam E., Jr., Commander Task 
Force 24, c/o Postmaster, New 
York, N. Y. 

(Continued on page xx) 
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susTaINeD |/\GUU 
FOR LONGER TUBE LIFE 


The ability of GAMMATRONS fo radiate tremendous 
amounts of power without release of gas adds hun- 
dreds of hours fo their efficient life. 


Sustained vacuum—the ‘‘fourth element’’ in GAM- 
MATRON triodes—results from the use of tantalum 
plates and grids, a unique pumping technique, and 
absence of internal insulators and getter. All gas- 
releasing impurities are removed from the tantalum 
by the Heintz and Kaufman process. The tube is ex- 
hausted while the plate dissipation is running as 
high as ten times the rated amount—far hotter than 
the greatest overload. 


Virtually all of the gas is thus squeezed out of the 
tantalum; and after the vacuum is sealed, this re- 
markable metal acts as a powerful sponge which 
actually absorbs any gas later released. 

The final vacuum is so hard that if sufficient voltage 


were applied to the grid and plate, the flash-over would 
prefer a route outside the tube rather than internally. 


HK-854 TRIODE 


OPERATING DATA 


As an RF Power Amplifier, 
Class C, Unmodulated. 
Low mu (14) type 


Typical Max. 
Power Output . . 1800 Watts —— 
Driving Power . 40 Watts —— 
DC Plate Voltage . 5000 Volts 6000 
DC Plate Current . 450M.A. 600 
DC Grid Current 45 M.A. 80 
DC Grid Voltage . -575 Volts -1500 


Peak RF Grid Volts 915 Volts 
Plate Input . . . 2250 Volts 2250 
Plate Dissipation . 450 Watts 450 


For additional data or for a 
free copy of ‘13 Ways to Prolong 
Tube Life,” write to 


(4 
Ib 
SOUTH SAN FRANCISCO CALIFORNIA U'S°A> 


GAMMATRONS oF course! 
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Increase its Life 


Turn it out Quicker 


SPRAGUE 


WIRE-WOUND 
RESISTORS 


If you use resistors—use 
KOOLOHMS — they bring you 
physical as well as electrical! ad- 
vantages. They are the only re- 
sistors made with wire ceramic 
insulated before it is wound. 


Koolohm Resistors can be 
quickly, easily and inexpen- 
sively mounted in a minimum 
of space —attached directly to, 
and against metal and grounded 
parts with complete resistor cir- 
cuit insulation. If you use resis- 
tors, and want to turn out your 
product easier, faster, and more 
economically, while you im- 
prove its quality — write us for 
complete information, catalog 
and samples of Sprague Kool- 
ohms. Put them to any test. 


SPRAGUE SPECIALTIES COMPANY 


(Resistor Division) 


North Adams, Mass. 


gh 


w 


Lower its Cost 


Y THE RESISTORS THAT KNOCKED 
TRADITION INTO A COCKED HAT 


by Doing Things 
No Other Wire- 
W ound Resistor 
Could Do. 


e Protected against changed values. 
e Extremely high resistance values 


trace eae 


e... Amazingly small size. 


e Full-rated wattage dissipation re- 
gardless of resistance value. 


e Moisture-proof and shock-protected. 
e Inductance reduced to negligible 


values. 


e Doubly protected by an extra outer 
case of tough ceramic or shock-proof 


glass. 


Turns can’t ''swim’’ 
or short, when wound 
with KOOLOHM 
ceramic-insulated 
wire. Insulation has 
a di-electric strength 
os pe pore per mil 


KOOLOHM con- 
struction permits per- 
fect Ayrton-Perry 
windings. Result: re- 
sistors are available 
having negligible in- 

uctance, even at 50 
to 100 Mc.! 


Section of KOOLOHM wire with ceramic 
insulation removed to show contrast between 
bare and insulated wire. This flexible, heat- 


proof insulation is ae applied to wire 
at a temperature of 1000° C.! 
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Emurian, Albert D., 337 Wells Ave., 
Elberon, N. J. 

Falbee, Harold W., 166-15 Jewel Ave., 
Flushing, N. Y. 

Farr, William, Route 1, Box 660, Edmonds 
Wash. 

Fernandez, Manuel, 4100 N.W. 11 Court, 
Miami, Fla. 

Fister, Theo. J., 1000 N. 10 St., Reading, 
ie 


2). 

Foil, William P., 1426—21 St., 
Washington, D. C. 

Foley, Gerard M., Battelle Memorial In- 
stitute, 505 King Ave., Columbus 
Ohio 

Gates, Stuart H., Southern Bell Tel. and 
Tel. Co., Louisville, Ky. 

Giddis, Albert N., 362 Adams St., Lowell, 
Mass. 

Goodyear, W. Frederic, 2693 St. Benedict 
St., Baltimore, Md. 

Graffam, Perry S., 5921 West Dickens 
Ave., Chicago, III. 

Grelck, Harry L., 528—81 St., Brooklyn, 

Nee 

Gruber, ae A., c/o R.A.F. Ferry Com- 
mand, Gander. Newfoundland 

Hanes, Mortimes 11366 Meyers Rd., De- 
troit, Mich. 

Hanson, August R., Aviation Radio School, 
(Ward Island), Corpus Christi, 
Texas 

Harriman, D. W., 5029—23 St., Detroit, 
Mich. 

Humphrey, Gordon S., 301 Windsor St., 
Silver Spring, Md. 

Isaac, Victor E., 2084 Claremont -Ave., 
Apt. 16, Montreal, P.Q., Canada 

Justman, Simon 220 North Roberts Blvd., 
Dayton, Ohio 

Kirischjian, Harry H., 6738 Sixth Ave., 
Brooklyn, N. Y. 

Kline, Harold J., Route 1, Atwater, Ohio 

Kramer, Ambrose W., 3807 Castilla Ct., 
Corpus Christi, Texas 

Kubilius, Alphonse A., 3952 S. Rockwell 
St., Chicago, Ill. 

Lazowski, J. M., R.C.A.F. #1 Wireless 
School, Montreal, P.Q., Canada 

Lenihan, J. M. A., 37 Cochrane Park Ave., 
Newcastle on Tyne 7, England 

Locker, Melville, 300 W. 72 St., New 
York, N. Y. 

Lockyer, John S. 272 South Lane, New 
Malden, Surrey, England 

Lunan, W. Alan, 2312 Wilson Ave., 
Montreal, P.Q., Canada 

Maguo, Hector T., Mirasol 451, Buenos 
Aires, Argentina 

Mason, Samuel J., c/o Graham, 66 Hunt- 
ington Ave., Boston, Mass. 

McCarty, Ignatius H., 1005 De Young 
Bldg., San Francisco, Calif. 

McCready, Sylvestor W., 3101 G St., 
Vancouver, Wash. 

Mead, H. Bill, E. 1812 First Ave., Spo- 


N. W., 


kane, Wash. 

Miller, B. B., 2356a Laurence St., St. 
Louis, Mo. 

Miner, Leslie C., 380 La Salle Ave., Buf- 
falo, N. Y. 


Murphree, Francis J., Jr., 808 Graymont 
Ave. West, Birmingham, Ala. 

Olmsted, Donald T., 3327 N. 49 Ave., 
Portland, Ore. 

Orrien, William, 14 Montieth St., Brook- 
lyn, N. Y. 


(Continued on page xxii) 
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Here’s a four-word formula to make your mercury- 
vapor tubes last longer—‘‘Handle carefully; operate 
conservatively.”’ Below are a few suggestions to help 
you put this formula into effect. They will help prevent 
many of the causes of tube failure, such as: loss of 
emission, high arc-drop, cathode bombardment, arc- 
backs, the liberation of gas, and cathode failure. These 
safeguards are applicable to such tubes as the following 
General Electric mercury-vapor rectifiers: GL-266B, 
GL-857B, GL-866A/866, GL-869B, GL-872, GL-872A. 
For more complete instructions on Operation and 
handling, write for Bulletin GEH-977B. Also list the 
types of G-E mercury-vapor rectifiers you are now 
using. We shall be glad to send you complete service 
information designed to help you get the most out of 
your mercury-vapor tubes. General Electric Company, 
Schenectady, N. Y. 


~ 4 
Keep tubes upright and avoid splashing 
mercury around. When tubes are first 
placed in operation, be sure to apply 
cathode voltage alone until mercury is 
properly distributed. 


If you use forted air against the bottom 
of the tube, keep the blower on for a few 
minutes after shutting filaments down. 


Do not allow the cathode voltage 
(measured at the pins) to deviate more 
than five pef cent from the rated value. 
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Keep condensed mercury temperature 
within limits recommended by tube manu- 
facturer, 


Allow plenty of filament warm-up time 
before applying anode voltage. 


Don’t overload tubes, even for short 
periods.” Maintain full cathode voltage 
during standby. operation when tube is 
operated without load. 


Be sure cathode base, not the anode end, 
is coolest part°of tube. Don’t let drafts 
blow on tubes. Never allow the mercury 
to condense at the anode end. 


Keep peak inverse anode voltage and 
peak ‘current as low as possible for satis- 
factory operation. Use adequate protective 


9 
Protect.the tubes adequately against 
the effects of ref, 


TURNER 


Microphones 
Assure Intelligibility 


Whatever or wherever your job — in Army Camp, War Plant, 
Ordnance Plant, Airdrome, Dock, Police Transmitter, Broad- 
casting Station or on the home front, there is a Turner Micro- 
phone that offers you more intelligible communications. The 
precision engineering in Turner Microphones continues to make 
these outstanding units first choice of critical users. All Turner 
Microphones are ruggedly constructed to offer maximum heavy 
duty operation under any climatic or acoustic conditions. Each 
and every Turner Microphone is given an individual sound 
pressure test over the entire audio band before leaving the fac- 
tory — your assurance of complete satisfaction. 


TURNER CARDIOID 101 
STOPS BACKGROUND NOISE 


Where the going is tough and acoustic conditions practically 
impossible, the Turner Cardioid will come through. The two- 
element generator produces true cardioid characteristics, 
offering the best features of both the dynamic and velocity. 
No. 101 is highly sensitive to sounds originating in front of the 
microphone and has extremely low sensitivity to sounds 
originating in the rear. By combining these two elements no 
sacrifice of frequency response is necessary. Equipped with 
tilting head, balanced line output connection and heavy duty 
cable. Chrome type finish. Available in Standard, De Luxe and 
Broadcast Models. 


TURNER U9-S GIVES YOU 
FOUR IMPEDANCES 


50 — 200 — S00 ohms or Hi-Impedance — at a twist of the 
switch! That’s what you get in Turner U9-S, a ruggedly built 
dynamic that does the job of four mikes. Adjustable to semi- 
or non-directional operation, with a level of —5S2DB at high 
impedance. Response is free from peaks and holes from 40 to 
9000 cycles, Be sure of your ability to handle ANY job with 


TURNER HAN-D NO. 9D 
HAS LOW FEEDBACK 


For those jobs where you need a mike that nestles into your 
hand, gives crisp, clear voice reproduction without blasting 
from close speaking, use the Han-D. Its positive contact off-on 
switch permits push-to-talk operation. Feedback is surprisingly 
low, and this unit withstands rough usage. Can also be mounted 
on standard floor or desk stands, hung from hook or held in 
hand. Chrome type finish. 


lf You Have a Priority Rating 


WRITE, explaining your communications problems, and we can 
help you select the Turner Microphone best suited to your 
needs. We'll gladly send you, too, any information on how to 
make your present Turner Microphone and equipment give 
you longer, better service. 


FREE Turner Microphone Catalog, and complete infor- 
mation on Microphones illustrated here. Write: 
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Pearson, Carl A., Forest Heights, Box 
22M, Route 2, Anacostia, D. C. 

Pitigliani, Luis A., 25 de Mayo 489, Buenos 
Aires, Argentina 

Proskauer, Richard, 325 E. 57 St., New 
Yorks iNaye 

Quodomine, Richard A., 83 Floyd Ave., 
Bloomfield, N. J. 

Rojo, Alejandro, Transradio Internacional 
S.A., San Martin 379, Buenos 
Aires, Argentina 

Saunders, Clarence J., 3207 Morrison St., 
N.W., Washington, D. C. 

Scarlett, Alan Edward, 52 Camberwell 
Rd., Toronto, Ont., Canada 

Scheirer, Harry B., 1311 W. Louden St., 
Philadelphia, Pa. 

Sheppard, Glenn E., 130 Floyd Ave., 
Bloomfield, N. J. 

Sherwood, William W., Sangamo Electric 
Co., Springfield, Ill. 

Shows, W. W., Route 2, Atlanta, Ga. 

Silver, Martin, 2806 Webb Ave., New 
York, Na Ye 

Skoller, Marvin, 565 W. Second St., Day- 
ton, Ohio 

Smith, Douglas A., 21 Grosvenor Rd., 
Short Hills, N. J. 

Smith, Edward J., 33 Dwight St., Jersey 
City, N. J. 

Smithmeyer, Louis P., 17 Front St., 
Schenectady, N. Y. 

Sprinkle, Melvin C., 3742 Appleton St., 
N.W., Washington, D. C. 

Stello, Karl H., Beltsville, Md. 

Stevenson, Hugh 176 Benton St., Roch- 
ester, N. Y. 

Stoker, Frank E., Jr., 111 Lincoln Ave., 
Lexington, Ky. 

Swain, James R., 971 Cowper St., Palo 
Alto, Calif. 

Thomson, J. J., o/c Eastern Pool, A/S 
Installation Div., c/o Naval 
Officer in Charge, 224 Youville 
Square, Montreal, P.Q., Canada 

Tomalesky, Joseph, 724 Newark Ave., 
Jersey City, N. J. 
Townsend, Charles L., 26 Pondfield Road 
West, Bronxville, N. Y. 
Tremblay, C. E., F/o CAPO #4, R.C.A.F. 
Gander, R.C.A.F. Overseas 

Unsworth, R. G., 649 North State St., 
Tacoma, Wash. 

Wahlquist, Lyle O., 167 N. Sixth West St., 
Salt Lake City, Utah 

Ward, John W., 9906 Fort Hamilton 
Pkwy., Brooklyn, N. Y. 

Wentink, Tunis, Jr., R. D. 4, Box 540, 
New Brunswick, N. J. 

Yust, Harry J., 1909 N. Lawrence St., 
Philadelphia, Pa. 


CURRENT 
LITERATURE 


New books of interest to engineers in radio 
and allied fields—from the publishers’ an- 
nouncements. A copy of each book marked 
with an asterisk (*) has been submitted 
to the Editors for possible review in a fu- 
ture issue of the Proceedings of the I.R.E. 


*THE FUTURE OF TELEVISION. By 

Orrin E, Dunlap, Jr., Manager of the De- 

partment of Information of RCA**: 
(Continued on page xxiv) | 
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y 
e@ Global war means airplanes in the Arctic. It means tanks in the 
tropics. For fighting machines of all kinds, combat conditions call 


for freezing or frying — and sometimes both! 
Solar is building capacitors which meet these extreme conditions. 


If “freezing or frying” is part of your capacitor problems — call oa 
Solar’s “‘temperature-engineering” services. 


Factsand more facts. Complete capacitor 
data describing and illustrating the 
entire Solar line is now available to 
design engineers on request. 


SOLAR MANUFACTURING CORP. BAYONNE, N. 


rE, db 


Vee ye ee RmraArRAr ®& 
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T WAS during the Coral Sea Battle . . . the ship’s 


loudspeakers were tuned to the airplane circuits 
and the conversation and commands of the pilots 
could be heard. Suddenly came a strong call from 
Lieutenant-Commander Bob Dixon, flying a scout 
bomber: “‘Scratch one flat top!” Through the loud- 
speakers Dixon’s message re-echoed over the entire 
ship and cheers rang out from stem to stern. Re port 
from Chicago Tribune. * * * Remler Company, 
Ltd., one of the firms entrusted with important 
work for the United States Navy, helps to make 
the sound systems which enable our fighting forces 
to codrdinate their operations through the main- 


tenance of communications. 


REMLER COMPANY, LTD. * 2101 Bryant St. + San Francisco, Calif. 


* 


REMLER 


ELECTRICAL PLUGS AND CONNECTORS 


Membership 


F" The following indicated admissions and 
transfers of memberships were approved 
on October 30, 1942. 


Transfer to Member 


Atwood, J. B., R.C.A. Communications, 
Riverhead, L. I., N. Y. 

Becker, S., 611 S. Gilpin St., Denver, Colo. 

Johnson, J. F., 4316 Whitman Ave., 
Seattle, Wash. 

Maser, H. T., General Electric Co., 
Schenectady, N. Y. 

McFarlane, M. D., Massachusetts Insti- 
tute of Technology, Cambridge, 


Mass. 

Piore, E. R., 325 Central Park West, New 
York, N Y. 

Wesser, C. H., 3441—21 St., Wyandotte, 
Mich. 


Admission to Member 


Bramhall, F. B., Western Union Telegraph 
Co., 60 Hudson St., New York, 
N. Y. 

Carpenter, D. D., 269 Somerset West, 
Ottawa, Ont., Canada 

Dubinin, A. V., 1026—17 St., N.W., Wash- 
ington, D. C, 

Marathe, D. H., Radio Electric Ltd., 
Lamington Chambers, Bombay, 
No. 4, India ! 

McArthur, E. D., Electronics Lab., Gen- 
eral Electric Co., Schenectady, 
N. Y. 

Neiman, M. S., 1026—17 St., ~N.W., 
Washington, D. C. 

Scully, C. T., 59 Sevenoako Way, St. Pauls 
Cray, Kent, England 

Simons, A. H., 54 Western Elms Ave., 
Reading, Berks, England 

Van Dissel, G. F., 30 Fifth Ave., New 
York, N. Y. 

Wallis, C. M., University of Missouri, 
Columbia, Mo. 

Wysotzky, M. Z., 3355—16 St., N.W., 
Washington, D.C. 


Admission to Associate 


Altomare, R. E., Capitol Radio Engineer- 
ing Institute, 3224—16 St., N.W. 
Washington, D. C. 

Amsler, E. F., 861 University Ave., Palo 
Alto, Calif. 

Arnold, H. H., Keota, Iowa 

Betterton, A. R., 2021 Longwood St., 
Baltimore, Md. 

Bleichner, C. W., 1320 Regent St., 
Schenectady, N. Y. 

Bodle, D. W., 463 West St., New York, 
INE 

Brandt, R. H., Newman Springs Rd., Red 
Bank, N. J. 

Breetz, L. D., Naval Research Labora- 
tories, Anacostia Station, D. C. 

Brodsky, S., 507 Crawford St., Toronto, 
Ont., Canada 

Broughton, G. E., Sixth Signal Service 
Co., Fort Custer, Mich. 

Cameron, E. G., 336—23 Ave., San Mateo, 
Calif. 

Cantelon, E. A., 14833 Cloverdale Ave., 
Detroit, Mich. 

Carroll, R. L., West Virginia University, 
Morgantown, W. Va. 


(Continued on page xx) 
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Glass tubing becomes finished filament stem with leads 
sealed in position on this special upright lathe. 


“Trifles make perfection and perfection 
is no trifle”*... The tiniest part of every Eimac tube is a 
“tremendous trifle,” handled with the utmost care... the 
greatest skill. In an Eimac 304T tube there are more than 
fifty separate parts which pass through many fabricating 
geensttons before they are ready to be assembled into the Glass bulbs are annealed after tube is fully assembled. This oper- 
tube. Through all these steps great care 1s taken to hold ation relieves stress and strain in the glass itself which may have 
the dimensions of each part to a very close tolerance...to been induced during manufacture. 
make every welded joint perfectly solid. Such painstaking 
care in the fabricating of each part, plus the achievement 
of extremely high vacuum... helps provide the outstand- 
ing performance capabilities which have made Eimac 
tubes famous. In the toughest jobs you'll find Eimac tubes 
in the key sockets most every time. They are first choice 
among the leading engineers throughout the world. 


Follow the leaders to 


*Michelangelo (C.C. Colton) M anufactured by 


EITEL-McCU LLOUGH, INC. Deft fingers work steadily with tiny parts which are faultlessly 


SAN BRUNO, CALIFORNIA, U.S. A. produced. Here plate sections are being welded together in routine 


Inpustriat CONDENSER CORP. 
through a new distribution plan enables you to secure small 
lots of condensers locally. Contact the Industrial Condenser 


district office nearest you: 


ADDRESS TELEPHONE NO. 


Box 1052 
Dallas, Texas Logan 6-1685 


117 Water St. 
Boston, Mass. Hancock 0200 


1406 S. Grand Ave. 
Los Angeles, Calif. 
Richmond 6161 


Box 1202 
Asheville, N.C. 7149-3 
27 Park Place 
New York, N.Y. Barclay 7-4977 
Rm. 220—Medical 
Arts Bldg. 
34th & Broadway 
Kansas City, Mo. Westport 5323 
1456 Waterbury Road 
Lakewood (Cleveland), 

Ohio Academy 4932 
2434 W. 22nd St. 
Minneapolis, Minn. 

Kenwood 2833 

1135 Lincoln Tower 
Ft. Wayne, Ind. Anthony 5278 


2016 Third Ave. 

Seattle, Wash. Seneca 1088 
Lutz (Tampa), Fla. 99-144 
6432 Cass Ave. 

Detroit, Mich. Madison 6300 
401 N. Broad St. 

Philadelphia, Pa. Walnut 4163 
235 9th St. 


San Francisco Calif. 
Market 4166 


Membership 


(Continued from page xvii) 

Coburn, A. E., 1842 S. 15 Ave., Maywood, 
Ill. 

Connell, L. H., 3051 Idaho Ave., N.W., 
Washington, D. C. 

Cooley, R. D., 2569 Fourth Ave., W., 
Seattle, Wash. 

Corvi, J. A., Texas Agricultural and 
Mechanical, College Station, Tex. 

Crotty, F. W., 300 Hayward Ave., Mt. 
Vernon, N. Y. 

Cybick, J. J., 33 Madison Ave., New York, 
N. Y 


Dallavalle, F. J., 24 S. Ninth St., Newark, 
N. J. 

Day, J. L., 905 W. Lee St., Wilson, N. C. 

Delson, M. D., 410 Central Park West, 
New York, N. Y. 

Denby, H. H., 18 Signal Service Co., 
Camp Campbell, Ky. 

Derby, J. R., 1031 Harrison St., Denver, 


Colo. 

Desnoyers, H. B., 18 Grant St., Bing- 
hamton, N. Y. 

Dice, W. H., 3209 Shadyway Dr., Brent- 
wood, Pa. 


Donahue, W. J., Box 545, Dixon, Calif. 

Dos Santos, P. A., 58 Cameford Ct., New 
Park Rd., London, S.W. 2, Eng- 
land 

Engman, G. E., Naval Training School, 
Fisher’s Island, N. Y. 

Evans, C. P., 134 Dracena Ave., Pied- 
mont, Calif. 

Franklin, E. F., 5 Heathfield Rd., Cross 
Road, P.O., Jamaica, B.W.I. 

Geiger, L. H., 127—35 St., S.E., Wash- 
ington, D. C. 

Glinski, G., Northern Electric Co., 1261 
Shearer St., Montreal, Que., 
Canada 

Goddess, E. D., Westmoreland Gardens, 
Little Neck, L. I., N. Y. 

Haeseler, L. W., 6543 Maple Ave., Mer- 
chantville, N. J. 

Hanson, V. F., River Road, Youngstown, 
Ne Ye 

Hasek, G., 339 S. Wisconsin Ave., Villa 
Park, Ill. 

Hawley, P. F., 7339 S. Coles Ave., Chicago, 
Ill. 

Heinz, A., 29 Rich St., Irvington, N. J. 

Hildenbrand, K., 3534 Lawn Ave., St. 


Engineers Attention! Condensers immediately available 
from distributors stocks meet Army and Navy requirements 
. - - Industrial Condensers are specified where precision is 
vital . . . Capacitors to 150,000 volts—WRITE FOR COMPLETE 
NEW CATALOG. 


Louis, Mo. 

Holmes, M. C., Box 410, Morgantown, 
W. Va. 

Holmes, T. B., 8128 Wade Park Ave., 
Cleveland, Ohio 

Hooper, J. F., Dominion Skyways Ltd., 
Malton Airport, Malton, Ont., 
Canada 

Ivester, H. E., 8213 Dundalk Ave., Dun- 
dalk, Md. 

Jackman, M. D., 1860 Broadway, c/o 
N. Y. School of Aircraft Instruc- 
tion, New York, N. Y. 

Jeffery, C. N., 12 Church St., Ashfield, 
N.S. W. 

Jenkins, J. M., 4206 Berkeley Ave., 
Chicago, III. 

Kantenberger, W. J., 740 S. Hampton Rd., » 
Dallas, Tex. 

Kercher, T. C., Atlantic Fleet Schools— 
Radio—Naval Operating Base, 
Norfolk, Va. 

Knoop, * A., Jr., 2 Main Ave., Passaic, 


INDUSTRIAL CONDENSER CORP. 


1725 W. NORTH AVE. CHICAGO, U.S.A. 


Manufacturers of Quality Oil, Wax and 
Electrolytic Capacitors 


(Continued on page xxii) 
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customer needed a large quantity of these 
7'2-inch coil forms — in a hurry. The normal 

processing called for extruding, cutting-off, 
threading, drilling and other machining that 
would have made ’‘on time” delivery impos- 
sible as all equipment necessary for these pro- 
cesses was tied up for months ahead. 
We could have thrown up our hands and said “Sorry” 
We could have found plenty of alibis. But that is not 
our way. 
Our Engineering Department went to work. “What 
about pressing?” asked someone. Pressing? A piece 71 
inches long with 52 holes and eight flutes and 52 threads 
on each flute? A stiff problem. It had not, to our know!]- 
edge, been done before. 


“All right, let’s try it!” 


The die was probably the most complicated one that 
ever came out of our tool shop. : 
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To make a long story short — we did it, and, pardon us 
for saying so, we are rather proud of this achievement. 


It you have any special steatite problems, we would like 
to have a shot at them. 


GENERAL CERAMICS AND 
STEATITE CORPORATION 
KEASBEY, NEW JERSEY — 


aia See 
> FS ees 


INSTRUMENTS are as revolutionary 
as the one dial radio. They are 
designed to operate with the mini- 
mum of adjustments. Thus greater 
speed without sacrifice of accuracy is obtained. 


SIMPLICITY IS THE KEYNOTE 


Variable frequency, audio frequency oscillators 
require no zero setting. Vacuum tube voltmeter 
as simple to operate as a multi-range d-c in- 
strument. Many types of instruments available 
separately or combinations in a single unit to 
fit your requirements such as the Model 205 
AG which combines a resistance tuned audio 
oscillator, input meter, attenuator and impe- 
dence matching system. Illustrated are four 
-hp- instruments. 


GET COMPLETE INFORMATION NOW! 


Write today for technical data sheets. Give details 
of your problem so that our engineers can be of help. 
There is no cost or obligation. 


HEWLETT-PACKARD COMPANY 


Box 135N Station A Palo Alto, California 
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Model 205 AG 
Audio Signal Generator 


Model 200B 
Resistance Tuned Audio Oscllator 


Model 325 B 
Noise and Distortion Analyzer 


Model 400 A 
Vacuum Tube Voltmeter 


Membership 


(Continued from page xx) 
Langfelder, H., 3738 W St., N.W., Wash- 


ington, D. C. 

Lepley, R. C., 235 E. Fifth St., Emporium, 
Pa. 

Levy, R. H., 2757 N. Pinegrove St., 
Chicago, Ill. 


Lindahl, H. C., Box 91, Toccoa Falls, Ga. 
Ludgate, W. F., 145 S. Barat, Ferguson, 


Mo. 

Luther, G. M., 2234 Laketon Rd., Wilkins- 
burg, Pa. 

Masque, N., 390 Dearborn St., Buffalo, 
INe Ye 

May, M. O., 535 S. Eighth, W., Salt Lake 
City, Utah 

Mazur, D. G., 331 S. Smedley St., Phila- 
delphia, Pa. 


Mazzanti, R., Gral Urquiza 1350, V. 
Lopez, Argentina 

McCulley, M., C-Div., U.S.S. Indian- 
apolis, c/o Postmaster, San Fran- 
cisco, Calif. 

McGuigan, J. H., 180 Varick St., New 
York, NSS 

McNalis, J. P., 4213 Jackson Blvd., 
Chicago, IIl. 

McNulty, T. J., 7024 S.. Wolcott St., 


Chicago, IIl. 

Meigs, J. R., 2276 W. 23 St., Los Angeles, 
Calif, 

Merry, J. M. P., 5025 Tholozan Ave., 
St. Louis, Mo. 


Ming, M. M., Route 3, Mesquite, Tex. 

Muirhead, L. R., Mt. Royal and North 

Ave., Bendix Radio, Baltimore, 

Md. 

Nickles, R. W., 705 Brownell Ave., Glen- 
dale, Mo. 

Olson, F. A., 105 Hickory St., Bridgeport, 
Conn. 

Parisier, M., O’Higgins 2244, Buenos 
Aires, Argentina 

Philippart, H. A. S., British Broadcasting 
Corp., England 

Piety, H. O., 115 Broadway, Peoria, Ill. 

Pilon, V. G., 274 St. Louis Square, Mon- 

~  treal, Que., Canada 

Pincus, J. I., 681 N. 15 St., Salem, Ore. 

Pomeroy, A. F., 82 Mine Mount Rd., 
Bernardsville, N. J. 

Premack, J., 1210 Upton Ave., N., Minne- 
apolis, Minn. 

Pyle, H., 414 N. Webster St., Kokomo, 
Ind. 

Quance, F. R., 2066 Claremont, West- 
mount, Que., Canada 

Rea, W. T., 180 Varick St., New York, 
IN? Y7 

Reiche, H., 508 Laurier Ave., W., Ottawa, 
Ont., Canada 

Richardson, G. A., University of Kansas, 
Lawrence, Kans. 

Roberts, W. W., 101 Clark St., Brooklyn 
Heights, N. Y. 

Rose, S. P., “Corton,’’ Chignal Road, 
Chelmsford, Essex, England 

Rosenberg, J. D., Capitol Radio Engineer- 
ing Institute, 3224—16 St., N.W., 
Washington, D.C. - 

Rudner, M. A., 6236 S. Harper Ave., 
Chicago, IIl. 

Sakoski, + 395 Reynolds St., Kingston, 

a. 
Sanderson, J. K., Dodge Radio Institute, 
Valparaiso, Ind. 


(Continued on page xxiv) 
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THE SHAPE OF 


@ Simply a plug-in capacitor. True. The fact 

that Aerovox spent months perfecting the 
corrosion-proof base is beside the point here. 
Likewise that such capacitors—in the electro- 
lytic, wax-filled and oil-filled types—are stand- 
ard in essential wartime equipment. 


The vital point is that this capacitor symbolizes 
“The shape of things to come.” The plug-in 
feature denotes ready checkup and replacement. 
That in turn signifies continuous, gruelling, ac- 
celerated-wear service that wears out the best 
capacitors in months instead of in years under 
usual operating conditions. Just as the demount- 
able-rim wheel marked the transition of the auto- 


Proceedings of the I.R.E. . December, 1942 


mobile from Sunday pleasure rides to everyday 
essential transportation, so this plug-in capacitor 
spells an infinitely expanded usage of radio tech- 
nique, radio components, radio manpower. 


Our first job is to win the war. Aerovox is now 
concentrated on just that. And while tens of 
thousands of radio men are engaged in waging 
this war, gaining invaluable training and experi- 
ence and, indeed, compressing decades of nor- 
mal progress into as many years, so we at Aero- 
vox are laying the foundation for greatly ex- 
panded radio and electronic opportunities in the 
coming days of peace. Thus “The shape of 
things to come.” 


C 


e Aviation Radio Range Filters 
© Transformers 


ganna ‘ 


e Transmitters e Relay Coils 
e Electronic Equipments and Test Units 


OXFORD-TARTAK RADIO CORP. 


3911 S$. Michigan Ave., Chicago, Ill. 


Membership 
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P. W., General Electric Co., 

Schenectady, N. Y. 

Scigliano, J. R. F., 1211 Woodland Ave., 
N.S., Pittsburgh, Pa. 

Shewchik, S., 720 S. Arlington St., Akron, 
Ohio 

Sigman, H. M., 6376 Sutherland, St. 
Louis, Mo. 

Skorupski, L. J., 58-09 Van Horn St., 
Elmhurst, L. I., N. Y. 

Smart, M. E., 228 Hawthorne Ave., North 
Sacramento, Calif. 

Snoddy, R. E., Box 336, Raytown, Mo. 

Sorensen, E. M., 6 Deer La., Stamford, 
Conn. 

Spence, R. C., 440 Spruce St., Morgan- 
town, W. Va. 

Stangel, W., 1309 Third St., West Depere, 
Wis. 

Straube, H. M., 180 Varick St., New York, 
IN] Ye 

Thielen, H. H., 7060 Clayton Ave., St. 
Louis, Mo. 

Thorp, W. E., 1728 N. Mariposa Ave., 
Los Angeles, Calif. 

Tobin, L. W., Jr., 8 Plympton St., Cam- 
bridge, Mass. 

Trainor, H. M., c/o Divisional Engineer, 
G, P. O., Capetown, South Africa 

Valinet, S., 1828 Central Ave., Indian- 
apolis, Ind. 

Wagner, F. W., 1161 Cumberland Rd., 
Jacksonville, Fla. 

Wakefield, E. H., 142 Main St., Vermilion, 
Ohio 

White, A., Box 71, West Lynn, Mass. 

Wiggins, A. M., Pens Neck Cir., R. F. D. 
1, Princeton, N. J. 

Wintermute, C. H., 1451 Compton Ter., 
Hillside, N. J. 

Witschen, R. B., 824 Sixth Ave., N., St. 
Cloud, Minn. 

Work, W. R., Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 

Zobel, E. R., Y.M.C.A., Grand Forks, 

N.D. 


Sayles, 


Incorrect Addresses 


Listed below are the names and last- 
known addresses of the members of the 
Institute whose correct addresses are un- 
known. It will be appreciated if anyone 
having information concerning the present 
addresses of the persons listed will com- 
municate with the Secretary of the Insti- 
tute. 


Alcorn, E. B., 7807 Walinca Ter., Clayton, 

Mo. 

Armstrong, H. W., Hazeltine Service 
Corp., 58-25 Little Neck Pkwy., Little 
Neck, L. I., N. Y. 

Ayer, W. E., Box 1006, Stanford Univer- 
sity, California 

BAe W. R., 2014 S. Duluth, Sioux Falls, 

DS 

Bailey, W. B., Norfolk Navy Yard, Ports- 
mouth, Va. 

Baird, G. N., Airway Communication Sta- 
tion, Box 349, Rt. 1, Galveston, Tex. 
Baird, H., 58 Montclair Ave., North 

, Quincy, Mass. 


(Continued on page xxvi) 
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HYTRON CORP., Salem and Newburyport, Mass. 


. Manufacturers of Radio Tubes Since 1921... 
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the constant maintenance £ goo communications 


Incorrect Addresses 
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Baker, A. L., 560 Tech. School Squadron, 
Scott Field, Il. 


Barkley, H. F., 21 Royall, Medford, Mass. 

Barstow, A., 700 Park La., Topeka, Kan. 

Baxter, C., 298 Banbury Rd., Oxford, 
England 


Benson, A. E., 1532 Austin Blvd., Oak 
Park, Ill. 


Bernier, V. A., 5211 E. 10, Indianapolis, 
Ind. 


Bissmire, E. M., Ngaio Road, Takapuna 
Auckland, New Zealand 

Blum, P. F., 2634 Quincy, Kansas City, 
Mo. 

Bradford, R. C., 5517 Glenwood Ave., 
Chicago, IIl. 

Brady, C. L., WJIM, Lansing, Mich. 

Brinson, R. S., 710—21 St., Columbus, Ga. 


Brown, C. R., Phi Kappa Sigma House, 
Orono, Me. 


Brown, H. W., 726 Dudley St., Dorchester, 
Mass. 


Burley, R. M., 1368 Academy La., Tea- 
neck, N. J. 

Buchter, T. W., Fort Monmouth, N. J. 

Caird, K., 2431 N. Tripp Ave., Chicago, 
PT 


Camras, M., 1418 S. Karlov Ave., Chicago, 
Ill. 


Carpenter, R. E. H., 35 Croham Valley 
Rd., Croydon, Surrey, England 


Carr, L. H., WBBM Transmitter, Glen- 
view, IIl. 


Carter, R. H., 924 Broad St., Mount 
Vernon, Wash. 


Chapman, A. B., 5927 Lewis, Dallas, 
Tex. 


Chauvin, D. M., Box 6845, University 
Station, Baton Rouge, La. 


Chelgren, A., 2455 N. Eighth St., Mil- 
waukee, Wis. 


Chisholm, E. E., Calle 25, No. 339. 
Vedado, Habana, Cuba 


Chow, W. T., M. I. T. Graduate House, 
Cambridge, Mass. 


Clement, P. F., Box 627, Fresno, Calif. 


Coleman, L. E., 115 Alder St., Bluefield, 
W. Va. 


Cook, D. C., 546 N. 79 St., Seattle, Wash. 


Cotsworth, A., III, 422 N. Scoville Ave., 
Oak Park, Ill. 


Cramer, K. H., 239 Alameda St., Klamath 
Falls, Ore. 


Cullum, A. Earl, Jr., Highland Park Vil- 
lage, Dallas, Tex. 


Cummings, H., 505 E. Wasidacton St., 
Iowa City, lowe 


Currie, W. O., Box 332, Fort Worth, Tex. 


Dayot, V. D., 107 Cayuga Park Cir., 
Ithaca, N. Y. 


Dawe, F. W., 31, Arundel Gardens, West- 
cliff-on-Sea, England 


Debs, R. J., 113 Biddle St., Wilkinsburg, 
Pa. 


Deisinger, D. A., 26 Wallace St., Red 
Bank, N. J. 
(Continued on page xxviii) 
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~ GAMMATRON WAS FIRST 
TO BUILD A TANTALUM TUBE 


Just as the modern catapult is basically the same as its 
historic predecessor, the Gammatron tubes of today 
continue to give the electronic industry the fundamental 
benefits of tantalum grids and plates. 


Tantalum has the lowest gas content of any metallic 


element. Moreover, once tantalum is de-gassed, it 


actually absorbs any gas later released, thus eliminat- 
ing the usual getter. This enables Gammatrons to with- 
stand severe overloads without going soft. 


The skill and ingenuity of Heintz and Kaufman engineers, 
plus tantalum construction, means that Gammatrons con- 
tinually provide more efficient tubes at lower cost. 


When peace comes, Gammatron research engineers 
will announce many new and distinguished electronic 
tubes which are now being developed in silence. 


GAMMATRONS...oF course! 
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PIONEERS... .in war and peace 


. 


HK-257 BEAM PENTODE 


OPERATING DATA 


RF Power Amplifier, 
Class “C’”’ Unmodulated 
Maximum Typical 
Rating Operation 


Power Output .... ——- 235 Watts 
Driving Power ..- + —— 0 Watts 
DC Plate Volts . . . . 4000 3000 Volts 
DC Plate Current . .. 150 100M.A. 
DC Suppressor Voltage _ 60 Volts 
DC Suppressor Current. —— 3M.A. 
DC Screen Voltage .. .750 750 Volts 
DC Screen Current. . . 30 8 M.A. 


DC Control Grid Voltage -500 -200 Volts 
DC Control Grid Current 25 OM.A. 
Peak RF Control Voltage —- 170 Volts 
Plate Dissipation . ... 75 65 Watts 


Write for full data 


HEINTZ“ 


SOUTH SAN FRANCISCO \_LTO. 


CALIFORNIA U>S°A* 


Make a note of these 
WILEY BOOKS 


—outstanding in the 
Electronics Field! 


FUNDAMENTALS OF ELECTRIC WAVES 


By HUGH HILDRETH SKILLING, Professor of Electrical Engineering, Stanford University. 
186 pages, 6 x 9, 67 illustrations, $2.75 


Professor Skilling’s book discusses the principles of wave action, with particular emphasis on 
the basic ideas of Maxwell’s equations and repeated use in simple examples. Stress is place 

on physical concepts, with full attention to mathematical rigor, and with concrete application 
to engineering practice. 


COMMUNICATION CIRCUITS 


By LAWRENCE A. WARE, Associate Professor of Electrical Engineering, and HENRY 
R. REED, Professor of Electrical Engineering ; both at the State University of Iowa (In press) 


The theory of communication circuits is presented in this thoroughly comprehensive volume. 
The basic principles of communication transmission lines and their associated networks are 
resented, covering the frequency range from voice frequencies through the ultra-high 
requencies, 


HIGH-FREQUENCY ALTERNATING CURRENTS 


By KNOX MCcILWAIN, Associate Professor, and J. G. BRAINERD, Assistant Professor; 
both of the Moore School of Electrical Engineering, University of Pennsylvania. 
Second Edition, 530 pages, 226 illustrations, 6 x 9, $6.00 


Presupposing a knowledge of calculus and differential equations, this book gives a thorough 
and detailed mathematical analysis of the fundamental principles of electric communication, 
underlying telephony, sound reproduction, radio, facsimile, and television, 


PRINCIPLES OF RADIO 


By KEITH HENNEY, Editor, ‘'Electronics’’ 
Fourth Edition, 549 pages, 316 illustrations, 6 x 9, $3.50 


An elementary book which combines both the theory and practice of radio. Treats technical 
matters so simply and is so complete that it contains all the information which the technician, 
experimenter, or operator needs. The recommended textbook of the pre-service radio tech- 
nician course sponsored by the U. S. Signal Corps. 


RADIO-FREQUENCY MEASUREMENTS BY 
BRIDGE AND RESONANCE METHODS 


By L. HARTSHORN 
265 pages, 99 illustrations, 6 x 9, $4.50 


The subject is treated from the most elementary aspects up to the more complex. This is the 
first systematic treatment of radio-frequency bridge methods and stationary wave methods. 


ELECTRICAL ENGINEERS’ HANDBOOK- 
COMMUNICATION AND ELECTRONICS 


By HAROLD PENDER, Editor-in-Chief 
and KNOX MCILWAIN, Associate Editor-in-Chief, and 47 contributors. 
Third Edition, 1022 pages, 981 illustrations, 55% x 85, $5.00 


This volume covers the whole field of communication as a unit; it includes telegraphy, 
telephony, radio broadcasting, point-to-point radio telephony, facsimile transmission and 
reception, public address systems, sound motion pictures, aviation radio, and television. Every 
phase of electric communication and electronics receives extensive handbook treatment by a 
staff of specialists. 


ELECTRICAL COMMUNICATION 


By ARTHUR A. ALBERT, Professor of Communication Engineering, Oregon State College 
Second Edition, 534 pages, 398 illustrations, 6 x 9, $5.00 


A well-prepared and exceptionally informative book on communication and general electrical 
subjects which involve electron tubes, circuit theory, and transmission theory. Contains 
excellent bibliographies as well as suggested problems. 


MATHEMATICS OF MODERN ENGINEERING 


Volume I—By ROBERT E. DOHERTY, President, Carnegie Institute of Technolo and 
ERNEST G. KELLER, Consulting Engineer, Lockheed Aveta ee ras 
314 pages, 82 illustrations, 6 x 9, $3.50 

Volume II—By ERNEST G. KELLER. 

309 pages, illustrated, 6 x 9, $4.00 


In these two volumes and a third, now in preparation, those aspects of mathematics are 
presented which have been found to be most valuable to engineers. Numerous problems of 


varying degrees of difficulty are given, with these can be tested a knowledge of the mathe- 
matics involved. 


Obtainable on usual approval terms 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 
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Devaney, R. G., 216 N. Second St., 
Camden, N. J. 

Dixon, F. C., Communications, c/o Pan 
American Airways, La Guardia Airport, 
New York, N. Y. 

Doll, E. B., 2415 Good Hope Road, S. E., 
Washington, D. C. 

Doll, H.-G., 2720 Leeland Ave., Houston, 
Tex. 

Dorsa, S. C., 536 John Jay Hall, Columbia 
University, New York, N. Y. 

Dryden, E. R., Jr.. Y.M.C.A., Omaha, 
Neb. 

Eames, A. M., Jr., Boothbay Harbor, 
Maine. 

Easton, Allan, 45-40—43 St., Long Island 
Citys en Near 

Ehrlich, C. N., 304 W. 92 St., New York 
INGYs 

Estep, C. R., 5503 Harcourt Ave., Los 
Angeles, Calif. 

Estes, R. A., Consolidated Aircraft Corp., 
San Diego, Calif. 

Fariss, G. W., WGPC, Albany, Ga. 

Fathauer, G. H., 106 E. Daniel, Cham- 
paign, Ill. 

Fausett, F., 441 Hopkins St. S.W., At- 
lanta, Ga. : 

Fischer, C. F., California Institute of 
Technology, Pasadena ,Calif. 

ee W. Y., 270 Cochrane Rd., Lexington, 

y. 

Fisher, Lt. B. A., 2049 Broadway, New 

Orleans, La. 


Fisher, G., 1961 University Ave., Palo 
Alto, Calif. 


Franck, J. V., College of Notre Dame, 
Notre Dame, Ind. 


Fritzinger, L. E., 1402 W. 81 St., Los 
Angeles, Calif. 

Gaffrey, J. A., 519 University Ave., Grand 
Forks, N. D. 

Gamara, N. J., 8612 Halls Ferry Rd., St. 
Louis, Mo. 

Garrett, E. T., 808 Union Ave., Belleville, 
Ill. 

Gerlach, A. A., 496 Frebis Ave., Columbus, 
Ohio 

Goodstine, H., 148 Bissell St., Manchester, 
Conn. 

Gould, R. V., 27 Ross Rd., Scarsdale, N. Y. 

Granros, G. J., Box 176, Pioneer Hall, 
Minneapolis, Minn. 

Grimditch, W. H., Philco Radio and Tele- 
vision Corp., Philadelphia, Pa. 

Gross, H., 7 Wendell St., Cambridge, 
Mass. 


Guest, J. W., 1336 Glenwood Rd., Glen- 
dale, Calif. 


Gunning, B., 1399 Kellon Ave., Los An- 
geles, Calif. 

Halsall, M., 2343 Morris Ave., Bronx, 
Ne Ya 


Hamilton, Lt. O. W., Box 84, Chilmark, 
Mass. 


Hanchett, G. D., 149 Park Dr., Boston, 
Mass, 


(Continued on page xxx) 
‘December, 1942 
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Maximum Service in Minimum Space 


TRIPLETT 2/2 INSTRUMENTS 


Precision performance by new thin instrument with 
standard Triplett movement housed in either metal 
or molded case. No projecting base; wider shroud 
to strengthen face; simplified zero adjustment; 
balanced bridge support; metal bridges at both 
ends; doubly supported core. For ‘“‘Precision in 
limited space” write for Triplett Thin Line Bulletin. 
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A WORD ABOUT DELIVERIES 


Naturally deliveries are subject to necessary priority 
regulations. We urge prompt filing of orders for deliv- 
ery as may be consistent with America’s War effort. 


TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON, OHIO 


SHALLCROSS 
INSTRUMENTS 


are tools .of War-Time Production covering a 


wide range of activity. Shallcross Engineers 
have much experience in the design and con- 
struction of specialized equipment. Submit your 
problem to Shallcross . . . and if your project is 
a part of the War Effort we will find time to 
determine the correct answer. Dept. D. 23. 


HALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 


Incorrect Addresses 


(Continued from page xxviit) 


Harris, F. M., Wellwood Manor, Mer- 
chantville, N. J. 

Hartwick, F. C., (15404 Wyandotte, Van 
Nuys, Calif. §! 

Hauser, P. D., 315 Parrot St., Dayton, 
Ohio 

Heer, Lt. C. V., Bldg. 2003, Rm. 21, Fort 
Monmouth, Red Bank, N. J. 

Hieronymus, J., 1st Signal Co., Marine 
Barracks, Quantico, Va. 

Holtzman, M., 1431 S. W. Park Ave. 
Portland, Ore. 

Honeycutt, V. C., 826 G St., Galveston, 
Tex. 

Hopkins, A. R., 726 Erie St., Oak Park, 
Ill. 

Hornung, J. L., 28 S. Devoe Ave., Yonk- 
ers, N. Y. 

Houser, J. A., 206 Park St., West Spring- 
field, Mass. 

Inns, S. H., 210 N. Placer St., Idaho Falls, 
Idaho 

Instrall, R. C., Signal Training Centre, 
Catterick Camp, Yorkshire, England 

Janes, C. W., 188 Action St., Watertown, 
Mass. 

Johnson, H. R., 353 E. Maxwell St., Lex- 
ington, Ky. 

Johnston, J. T., 233 Seward Pl., Schenec- 
tady, N. Y. 

Kahnke, J., 610 Brooklawn Ave., Bridge- 
port, Conn. 

Kaye, P., 1025 Linwood Ave., Apt. A, 
St. Paul, Minn. 

Kazan, B., 131 Hudson Ave., Red Bank, 
Ata fe 

Kidd, T. L., Box 2, Hawthorne, Calif. 

Klein, M. M., 210 N. Bellefield Ave., 
Pittsburgh, Pa. 

Konigsberg, S. S., 1083 Mission St., San 
Francisco, Calif. 

Kruming, A. O., 456 Pine Ave., Apt. 20, 
Montreal, Que., Canada 

Kugler, J. C., 11917 Hillside Ave., Rich- 
mond Hill, L. I., N. Y. 

Lafferty, R. E., N.Y.S. Signal Corps 
School, Paul Smiths, N. Y. 

Lane, C. V., 33 Delahays Rd., Hale, 
Cheshire, England 

La Violette, R. F., 927 S. Beacon Ave., 
Los Angeles, Calif. 

Leonard, C., 154 Observation Squadron, 
Eglin Field, Valparaiso, Fla. 

Lincoln, R. B., 477 Mt. Prospect Ave., 
Newark, N, J. 

Lynch, H. G., 272 South Broadway, 
Yonkers, N. Y. 

Lyons, Capt. L. E., Jr., Office of the Chief 
Signal Off., Washington, D. C. 

Mangus, P. R., Box 2, Rt. 2, South Bend, 
Ind. 

Marsh, C. O., Jr., 1324 Harvard St., 
N.W., Washington, D. C. 

Marshall, J. R., 22 Franklin Place, Morris 
Plains, N. J. 

McCallum, R., c/o F.M.O., Halifax, N. S., 
Canada : 

(Continued on page xxxii) 
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From Guadalcanal 
to Murmansk... 


Shure “Fighting Microphones” Get The 
Message Through in the hot, humid jungles 
of the Tropics . . .on the icy tundras 
of the Arctic. Microphones must function 
under extreme conditions. Neither heat 
nor cold, neither moisture, impact or blast 
can imperil vital information! Shure Micro- 
phones—on every crucial battle front in 
the world—are made to meet every test of 
widely varying conditions. From Guadal- 
*-canal to Murmansk .. . from Libya to the 


Caucasus, they will Get The Message Through! 


3 ‘Fighting Microphones by / * 


Designers and Manufacturers of Microphones and Acoustic Devices 


Pe 


Incorrect Addresses 


(Continued from page xxx) 
McCloud, W. W., 3327 Brothers PI., S. E., 
Washington, D. C. 

McGreer, W. L., 1728 Massachusetts Ave., 
N. W., Washington, D. C. 
McKinney, A., 34th School Squadron 
Scott Field, Ill. 
McShan, C. H., Wichita 1903, Austin, Tex 
Mead, R. F., 27 W. Clinton St., Valhalla, 
ING 
Meisenheimer, R. L., 253 Merion Ave., 
Haddonfield, N. J. 
Mesch, F. A., 9133 S. Jenkins, Norman, 
Okla. 
Milinowski, A. S., Jr., 4429 Clifton Rd., 
Baltimore, Md. 
Miller, G. R., 542 Merritt Ave., Oakland, 
Calif. 
Miller, H. C., Box 157G, Rt. 1, Los Altos, 
Calif. 
Mirkin, M., 121 Sig. Radio Intelligence 
Co., Fort George G. Meade, Md. 
Morroe, C. J., 428 South Ave., Wilkins- 
burg, Pa. 
Montgomery, G. F., Cary Hall Northwest 
West Lafayette, Ind. 
Moody, W. R., 2305 Park Rd., Washing- 
ton, D5.C: 
Mower, N. L., 948 Williams Mill Rd., 
N. E., Atlanta, Ga. 
Murphree, F. J., Jr., 808 Graymont Ave., 
\ West, Apt. 4, Birmingham, Ala. 
Myers, W. D., 65 Park Ct., Santa Clara, 
Calif. 
Naughton, G. J., 1116 Lisbon St., Water- 
town, Wis. 49 
Nelms, R., 1114 W. Springfield, Urbana, III. 
Nelson, A. L., 4929 Holly St., Kansas City, 
Mo. 
Newberry, D. A., A.B.F. Flag Radio, 
Pearl Harbor, T. H. 
Novick, M., 211 Seventh Ave., Belmar, 
N. J. 
Owen, W. E., 2530 Madison Ave., Baton 
Rouge, La. 
Ozeroff, W. J., Graduate House, Mass. 
Inst. of Tech., Cambridge, Mass. 
Peake, H. J., 715 S. Washington St., Apt. 
B. 18, Alexandria, Va. 
‘| Perper, L., 416 Kenwood Ave., Dayton, 


Ohio 

Perry, C. S., Jr., 40 Jefferson Ave., Had- 
donfield, N. J. 

Persons, c B., 4-B Hayes Court, pee 
Wis. 

Peterson, G., 207 Second Ave., Asbury 
Park, N. J. 


Preece, R., Jr., Federal Communications 
Commission, Kingsville, Tex. 

Racen, F., 7149 Pershing, University City, 
Mo. 

Radcliffe, J. C., Eagle River, Wis. 

Renhard, J. A., 25 Lafayette Ave., Hae 
donfield, N. J. 

Renner, W. D., 3029 E. Washington St., 
Indianapolis, Ind. 

Respondek, A. M., The Colony House 
Hotel, Great Neck, L. I., N. Y. 


227 FULTON ST., NEW YORK Retteoia oa pie seb naet ee 
Factories Rockwell, Be 2212 NE. 25 Str Miami, 
Fla 
NEW YORK CITY © LONG-ISLAND CITY . 
R 
COMPANY, INC. CHICAGO © PLANTSVILLE, CONN. may S., 125 Newbury St., Boston, 
(Continued on page xli) 
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Rowe, H. C., Jr., Rowe Radio Research 
Lab. Co., 4201 Irving Park Blvd., 
Chicago, III. 

ee J. D., 1680 Spring Dr., Louisville, 

y. 

Sanders, R. C., Jr., 427 Haddon Ave., 
Haddonfield, N. J. 

Shackell, S. M., 7 Lougheed Ave., Cald- 
well, N. J. 

Shelton, A. C., 303-28th Ave., N., Nash- 
ville, Tenn. 

Schwerin, P., 47 W. Pierrepont Ave., 
Rutherford, N. J. 

Shevick, P., 3210 W. Arthington Ave., 
Chicago, III. 

Siegmund, E, L., 37-41—79 St., Jackson 
Heights, L. I., N. Y. 

Smith, H. E., International Telephone & 
Telegraph Corp., 67 Broad St., New 
York, N.Y. 

Smith, J. W., 4473 Q St., N. W., Washing- 
tons): C: 

Starbuck, H. A., 646 Springdale Ave., 
East Orange, N. J. 

Stearns, H. M., 17 Haig St., Baldwin, L. I., 
ING 

Stephenson, H. R., 320 W. 43 St., In- 
dianapolis, Ind. 

Sterling, G. E., 811 Kingston Rd., Stone- 
leigh, Govans P. O., Baltimore, Md. 
Sukup, J. P., 1844 N. 28 St., Milwaukee, 

Wis. 

Taylor, O. P., 1409 Monroe St., Corvallis, 
Ore. 

Thaler, S., 4933 Pulaski St., Philadelphia, 
Pa. 

Thomas, M. E., 2840 S. 24 St., Lincoln, 
Neb. 

Turner, J. S., 3021 Honeysuckle Ct., 
House A, Fort Worth, Tex. 

Van Wambeck, S. H., c/o Washington 
University, St. Louis, Mo. 

Weed, A. C., Jr., 5458 S. Harper Ave., 
Chicago, Ill. 

Wells, W. B., University Club, 1135—16 
St., N. W., Washington, D. C. 

Willson, J. E., 24 N. Ewing, Indianapolis, 
Ind. 

Wolfe, C. M., 2346—29 Ave., S., Seattle, 
Wash. 

Wood, W. L., 67th C. A. “AA,” Fort 
Bragg, N.C. 

Yanagisawa, S. T., 1621 Carleton St., 
Berkeley, Calif. 

Young, D. A., 914 Ellsworth Ave., Co- 
lumbus, Ohio 


Booklet 


The following commercial litera- 
ture has been received by the 
Institute. 

NEW MATHEMATICAL ~~ TYPE- 
WRITER TYPE** * Ralph C. Coxhead 
Corporation, 333 6th Avenue, New York, 
N. Y. Description given in the house organ 
~ “Vari-Typer Between Us” of a new type 
face available on vari-type typewriters 
which permit the use of 90 characters and 
symbols necessary in the practical appli- 
cation of mathematics to industry. This 
type face was planned for the use of Signal 
Corp engineers and their defense manufac- 
turing corporations. 


Proceedings of the I.R.E. December, 1942 


Drawing with 
all out might i 


Continuously working at capacity, we are truly “‘draw- 
ing with all our might!’’ We are proud that Wilbur B. 
Driver Co. special alloys have so many vital war appli- 
cations and of the part they are playing toward the 
final complete strangling of the ‘‘Unholy Three’’. ; | 
Perhaps we can help you make your product do its 
part more effectively or get on the job more quickly. 
Consult us for your requirements. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


OH MITE 
Rheostats 


@ IN actual performance, Ohmite 
Rheostats have been operated over a 
million times without servicing of 
any kind. It’s: the design, the con- 
struction, that makes them give such 
smooth, close control and long life in 
communications and electronic de- 
vices. You find them on duty every- 
where—in planes, tanks and ships— 
in laboratory, production and test 
equipment. Ten sizes from 25 to 1000 
watts. Approved Army and Navy 


types. 
OHMITE MANUFACTURING CO. 
4862 Flournoy Street * Chicago, U.S.A. 

" o\GHT w 
.s vt ‘hy 


OHMITE 


Rheostats-Resistors 


Write on company 
letterhead for 96- 
page Industrial 
Catalog and Engi- 
neering Manxzal 

No. 40. 


| 
! Tap Switches 
| 


PERMANENT 
MAGNEIS 


The Arnold Engineering Company produces 
all ALNICO types including ALNICO V. 


All Magnets are completely manufactured in 
our own plant under close metallurgical, 
mechanical and magnetic control. 


The Arnold Engineering (Company freely 
offers engineering assistance in the solution 
of your magnetic design problems. 


All inquiries will receive prompt attention. 


THE A RNOLD FENGINEERING (COMPANY 


147 EAST ONTARIO STREET 
CHICAGO, ILLINOIS 


INVEST 10% IN WAR BONDS AND STAMPS 


HOW TO BE SURE YOUR 
ORDERS WILL BE FILLED 


% Place them with an experienced 
distributor who will not make a We stock alt these Och 


romise unless he can fill it... that’s qnown makes and 
; equally desirable . . a 


AEROVOX IRC 
R M | N A L Ae JENSEN 
as JONES 


Abbe LITTELFUSE 
EN MALLORY 
BIRNBACH MEISSNER 
ace MILLEN 
MILLER 
BURGESS MUELLER 
Distributors of Radio and Electronic Cee NATIONAL 
Equipment CENTRALE OHMITE 
PAR-METAL 
85 CORTLANDT ST., New York, N.Y. SOUMtnE RAYTHEON 
RCA 
Telephone: WOrth 2-4415 sae SHURE 
ESICO TCR 
are THOR 
Terminal is headed and staffed by able GAMMATRON Ay ae 
ap aa G 
“procurement civilians.” They know Hite qetrierr 
6 < : C 
where to get it and how to get it. They pete WEBSTER 
: ; M = 
can do it for you, just as they have been MND RAULAND 


. it Ne WESTON 
doing it right along for our armed forces 


and for hundreds of industrial concerns. 


WHEN YOU WANT SOMETHING ELECTRONIC: CALL TERMINAL 


xlii 
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TRADE MARK REGISTERED U. $ 


HE Tg values of AlSiMag ceramic compositions are among 
the many physical characteristics given in Property Chart 
No, 416. 


Frequently it is very difficult for the designing engineer to 
get information as to detailed characteristics of an insulat- 
ing material which he wishes to employ in his design. There- 
fore, American Lava Corporation took great pains in an 
effort to furnish such information in Property Chart No. 416. 


A Copy of this chart will be sent free on your request. It 
is conveniently arranged for filing, hanging on the wall or 
placing under desk glass. It takes only a moment to request 
AlSiMag Property Chart No. 416. It might save you many 
hours or days of laboratory experiment. 


AlSiMag Property Chart No. 416 
Gives Complete Physical Characteristics 
of the Most Frequently Used AISiMag 


Compositions. Free on Request. 


7 awaARDED JULY 27, 1942 


AnSoM AMERICAN LAVA CORPORATION 


PATENT ofrice, CHATTANOOGA, TENNESSEE 
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More bombs for Berlin... more terror for Tokio 


N TOTAL WARFARE, every pound of 

metal we can save means just so much 
added destruction we can hurl at the 
enemy. 


7000 tons of steel saved means approx- 
imately 70,000 more heavy bombs to 
drop on Berlin and Tokio. 


2500 tons of copper saved means nearly 
1,000,000 additional 3 in. A. A. cartridge 
cases for blasting Zeros and Messer- 
schmitts out of the sky. 


Westinghouse will save these huge 
amounts of steel and copper during 1942 
in its Transformer Plant alone . . . be- 
cause of radical improvements in trans- 
former materials and design that have 
come out of the Westinghouse Research 
Laboratories and Westinghouse engi- 
neering: 


An entirely new kind of transformer 
steel wherein the crystals line up like 
tenpins in a row, instead of in helter- 
skelter fashion as in ordinary silicon 
steel. This new grain-oriented steel... 


Westinghouse 


called Hipersil . . . is the result of nine 
years of intensive study and experiment 
by Westinghouse Research Engineers. 


Hipersil has one third more flux-car- 
rying capacity than the best grade of 
ordinary silicon steel. Because of its 
higher permeability, less Hipersil core 
material is needed. Transformer weight 
may be reduced 26 to 30 per cent. Hipersil, 
alone, will save thousands of tons of 
critical steel and copper in the vast num- 
ber of transformers Westinghouse will 
make during 1942. 


Forced oil-cooled transformers in 
which the cooling medium is rapidly cir- 
culated inside the transformer shell. 
This means quicker heat removal. Small- 
er cores and coils can do a bigger job. 
Strategic steel and copper are saved to 
help win the war. 


Copper temperature control. Here a 
liquid-cooled transformer carries a load 
up to the point where the copper reaches 
a critical temperature, beyond which the 
insulation may be damaged. By the use 


of this thermal control, higher safe loads 
can be carried. A transformer of a given 
size, therefore, does more work . . . an- 
other way of saving steel and copper for 
more shells and tanks and ships to hurl 
at the Axis. 


Better transformers go hand in hand 
with these major achievements of West- 
inghouse “know how” in saving strate- 
gic materials for our all-out drive to 
victory. 

Westinghouse Electric & Manufactur- 
ing Company, Pittsburgh, Pennsylvania. 
Plants in 25 cities. Offices everywhere. 


You are cordially invited 


to visit the Westinghouse Electrical 
Exhibit at the Annual Convention of 
the American Association for the Ad- 
vancement of Science . . . December 
28-31st...at the Commodore Hotel, 


New York. 


. -. making Electricity work for Victory 
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This new antenna by G. E., with circular bays, elim- 
inates the usual complex, costly structure, yet 
radiates energy uniformly. It is an example of Gen- 
eral Electric engineering leadership in FM equipment. 


Amone owners of frequency-modulation re- 

ceivers, a large majority like the quality of FM 

reception. For example, 85 per cent say it is 

better than regular broadcast reception, and 91 

C. FE. WENT 10 THEM AND FOUND OUT! per cent would recommend it to their friends! 
These are facts and figures taken directly from 

a survey made for General Electric in 14 cities 
by an independent research organization. Among 


owners of General Electric FM receivers, the 
approval registered was even greater. 


FM Receivers 


NO OTHER 


iv 
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The research organization went directly to 
private homes for its findings. It sought and 
obtained answers from both FM and non-FM 
owners of high, medium, and low cost sets. The 
answers took on a pattern of telling significance. 

Seventy-eight per cent of the non-FM owners 
rated virtual freedom from static and better 
tone quality as the outstanding FM advantages. 
Eighty per cent of FM owners emphasized these 
same advantages also. 


FM Broadcast Apparatus * FM Broadcasting 
MANUFACTURER OFFERS S 
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Today G. E. is building FM transmitting and 
receiving equipment for war purposes only, with 
the same precision and skill that characterize 
all of its electronic devices. When peace comes, 
General Electric FM equipment will be more 
than ever the best that money can buy! ... For 
detailed information on the FM survey, write 
for booklet, entitled “What the Consumer Thinks 
of FM,” to Radio, Television, and Electronics 
Department, General Electric, Schenectady, N. Y. 


¢ FM Police Radio ° FM Military Radio 


O MUCH FM EXPERIENCE 


GENERAL @ ELECTRIC 


160-A2-6918 


Two major advantages over ordinary commercial “Y 
steatites are: 


1. Low surface conductivity and contamination. 


rh 
2. Good insulating quality at high operating | 
temperatures. 

As vacuum tubes increase in power, more and better A 


insulation becomes necessary. Glass insulation is unsat- 
istactory at high temperatures and high frequencies. 
Natural lava from Sicily has the essential insulating 
qualities but is unobtainable. 

General Ceramics has succeeded in producing a 
steatite that, as an insulator, is equal to natural lava, 
but requires no expensive Carboloy tools for machin- 
ing. In addition, these insulators are made of domestic 
materials and therefore are available in quantities. 

Outstanding electronic tube manufacturers have 
tested General Ceramic’s Steatite Insulators and are 
using them with marked success. These insulators can 
be supplied in pressed or extruded shapes for every 
type of vacuum tube requirement. 


GENERAL CERAMICS AND 
STEATITE CORPORATION 
ye N 


7) \ipp NEW JERSEY 


Te CORPORATION 2 


wie 
Starire tmsucatoRs f—— 


@ 3346 ye 


— 
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TRANSMITTING 


; hawe much tn common 


Good tires are able to carry the terrific strain of oper- 
ating at 100 miles per hour—but they last much longer 
when they’re operated at 40. 

RCA ‘Transmitting Tubes have frequently been 
cited for outstanding performance under severe over- 
load conditions—but that isn’t what counts now. 
Service—as many hours of it as you can possibly get— 
is the all-important thing. 

Actually, almost all of the important rules for tire 
conservation find a close parallel in the job of making 
Transmitting Tubes last longer. 

Just as tires should be rotated from wheel to wheel, 
from spare to active, so should tubes be interchanged. 
Tube spares should be used from time to time in order 
to guard against deterioration. 

Just as proper, specified air pressure will add much 
to tire life, so does operating tubes in strict accordance 
with specified conditions and conservative ratings pro- 
vide the best assurance against premature failure. 

Just as slower driving and careful handling 
are important tire conservation measures, so 


is it important to avoid unnecessary strains on tubes. 
As pointed out previously, as little as 5% reduction in 
filament voltage of pure-tungsten-filament types in- 
creases life 100%! 

Another way of making an easier schedule for your 
tubes is to keep them cooler—by reducing plate voltage 
and dissipation, and by additional air cooling even 
beyond what may be specified. Still another way is by 
reducing filament voltage to 80%, whenever feasible, 
during standby periods. 

ust as wheel alignment has an important bearing on 
tire life, so does the performance of related parts have 
much to do with tube life. For instance, properly de- 
signed smoothing filters are essential to obtaining 
optimum life from mercury-vapor rectifier tubes. 

In short, these are the days when tube handling and 
operation are dictated by the necessity of obtaining 
every possible hour of tube life—just as is true of tires. 
Care in this direction—far above what you might con- 
sider giving in ordinary times—will pay 
worthwhile dividends. | 


TRANSMITTING TUBES 


RCA Manufacturing Company, Inc., Camden, N. J. 


Proceedings of the I.R.E. December, 1942 


vii 


Centralab zow Serves ltselfand tite 


— Mnaustry with ST LAT 1 7] Li 


ENTRALAB has added a new plant of large capacity for 
the production of glazed and unglazed STEATITE. 


This highly critical, strategic material is an important factor in 
the operation of ultra high frequency equipment. 


Centralab’s STEATITE plant is in a position to furnish coil forms 
up to 5 inches diameter and pressed pieces to approximately 
6 inches square. The same high standards of excellence will 
be maintained in this department that have characterized every 
other Centralab product during the past decades. The Centralab 
Ceramic department that has been in existence since 1930 has 
built up an extensive engineering, production and laboratory 
background to ensure a product of-the highest quality that fully 
meets military specifications. 


STEATITE is an extremely dense non-porous ceramic of high 
mechanical strength with low loss factor and low dielectric 
constant. It can be fabricated in various cylindrical and flat 
shapes by extrusion or pressing. Centralab is also equipped 
to engineer and manufacture other grades of ceramics. 


CENTRALAB — Division of Globe-Union Inc., Milwaukee, Wis. 


1930 Centralab pioneered a 


fixed resistor of ‘‘hard-as- 


stone’ ceramic. material. 


1936 Centralab added a temper- 


ature compensating fixed-con- 


denser of ceramic material. 


1940 Centralab added a trimmer 
is condenser with temperature 


compensating characteristics 


viii 
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U. S. Marine Corps Photo 


STURDY 


Our steel-nerved fighting men are making valuable contributions to world freedom 
in the strengthened battle lines of the United Nations. 


With equal ruggedness, DAVEN attenuators, in actual combat zone equipment or in 
war production operation, are meeting the most critical standards for accurate and consist- 


ent performance. 


A DAVEN catalog should be in your reference files. We list the most complete line of precision attenuators in 
the world; “Ladder,” “T” type, “Balanced H” and potentiometer networks—both variable and fixed. Also, more 
than 80 models of Laboratory Test Equipment as well as Super DAVOHM precision type wire-wound resistors, with 
accuracies from +1% to +0.1%. A request will bring this catalog to you. 


THE DAVEN COMPANY 


ecemsrneessisenante scent COD a 


cenameoenaterams 


Je Tele phone and Telegraph Canporation 


announces 
that its Tuo Associate Manufacturing Companies 
m The United States 


ATIONAL TELEPHONE & RADIO MANUFACTURING CORPORATION 


and 


INTERN 


FEDERAL TELEGRAPH COMPANY 
have teen merged 


and the name of the corporation resulting from the merger 4 


Federal Telephone and Radio Corporation 


located at Newark, ie pe 


, r 


; : 
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“Taking if’... together 


Communications...are key factors 
in every movement and action 
of the tank in combat. Orders 
must be received and sent 
right through a tortuous mix- 
ture of mechanical noise and 
artillery thunder. . . and these 
orders must get through! Time, 
at such moments is precious as 
life and RAULAND shotrt- 
wave equipment ts Electroneered 
to meet Uncle Sam’s demand 
that communications for tanks 
be as “tough and dependable as 
the tank itself.’’ They must have 


Buy War Bonds and Stamps!...Rauland employees are all doing their part as members of the 10% savings club. 
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“the stuff” to stand up under 
all the shocks and hard treat- 
ment sustained in battle action. 


To make RAULAND com- 
munication transmitters 


even more dependable, only - 


RAULAND E€ectroneered tun- 


ing condensers are used. They 
are designed and built to mi- 
nutely controlled variations and 
a fine degree of tuning ... and 
this is maintained through the 
roughest periods of tank ma- 
neuvers and battle operations. 


e Electroneering is out business ° 


RADIO_»n—_SOUND_nn—_COMMUNICATIONS 


The Rauland Corporation... Chicago, Illinois 


xi 


WAR 


this Chrisimas 


War can’t wait—not even for Christmas. 
So please don’t make Long Distance 
calls to war-busy centers this Christmas 


5 e “y 
unless they’re vital... seit TELEPHONE SYSTEM ff 


——— 


THE INSTITUTE serves those interested in radio and allied electrical communication 


fields through the presentation and publication of technical material. 


THE PROCEEDINGS has been published without interruption since 1913 when the first 
issue appeared. The contents of each paper published in the ProcreEprncs are the responsi- 
bility of the author and are not binding on the Institute or its members. Material appearing 
in it may be reprinted or abstracted in other publications on the express condition that specific 
reference shall be made to its original appearance in the PROCEEDINGS. Illustrations of any 


variety, however, may not be reproduced without specific permission from the Institute. 


STANDARDS reports are pub- 
lished from time to time and are 
sent to each member without 
charge. The four current reports 
are on Electroacoustics, Elec- 
tronics Radio Receivers, and Ra- 
dio Transmitters and were pub- 
lished in 1938. 


MEMBERSHIP has grown from 
a few dozen in 1912 to about 
seven thousand. Practically every 
country in the world in which radio 
engineers may be found is repre- 
sented in our roster. Dues for the 
five grades of membership range 
from $3.00 to $10.00 per year. The 
PROCEEDINGS is sent to each mem- 
ber without further payment. 


SECTIONS in twenty-seven cities 
in the United States, Canada, and 
Argentina hold regular meetings. 
The chairmen and secretaries of 
these sections are listed on the 
page opposite the first article in 
this issue. 


SUBSCRIPTIONS are accepted 
for the PRocEEDINGS at $10.00 per 
year in the United States of 
America, its possessions, and 
Canada; when college and public 
libraries order direct from the In- 
stitute, the subscription price is 
$5.00. For other countries there is 
an additional charge of $1.00 


The Institute of Radio Engineers, Inc. 


Harold P. Westman, Secretary 
330 West 42nd Street 
New York, N.Y. 
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The Institute of Radio Engineers 
Incorporated 
330 West 42nd Street, New York, N.Y. 
To the Board of Directors 
Gentlemen: 

I hereby make application for ASSOCIATE membership in the Institute 
of Radio Engineers on the basis of my training and professional experience 
given herewith, and refer to the sponsors named below who are personally 
familiar with my work. 

I certify that the statements made in the record of my training and pro- 
fessional experience are correct, and agree if elected, that I shall be governed 
by the Constitution of the Institute as long as I continue a member. Further- 


more I agree to promote the objects of the Institute so far as shall be in my 
power. 


CC oe eo eee eases eeeeoeseoeseseeseeeeeereeeeseressaes 
Seer rere reese ereseseoeeseeseeeTooeseeEeesesesesoeee 
Pee ee eee nee roerseeeseseeeeeeeseseseereressseseseese 


Ce er 


SPONSORS 


(Signatures not required here) 


Gity ands State cies sot mcten Nee cictoiters co shereestere siete snares she eae eiaketeccle aN aa ieee 
1 Bee A ata Boel Ea we Con eee cots GeO O Gerd bod 
CA TAT OSSRESE a aieie ka MMe eee oeT CHS oc Neratoweve iach cto ta let slit cere" Fhassialoeuseicoslents ‘Seven nee 


Cikyiatid: State. tee wie hve Spt Marne oe wing ies doe oe tise oul hale 


NL Tee chee Sie ce dbie Soe cS atns uate real neMEn ee OTs. ara. Nrae: valle! alse, aviesehereesevauetrsuslepete 


Address 


Se ae a a ee CC Ce ee ee a 


(Sy ESS Bae Gs on ne OMENS Co 


REMITTANCE SCHEDULE 
Monts DvurRING 


eat eed Amount or REMITTANCE (=ENTRANCE FEE-+Dvuzs) 
ReacueEs I.R.E, Wuicu SHoutp AccoMPANY APPLICATION 
HEADQUARTERS 
Grapz > ASSOCIATE Sta ee 
Jan., Feb. || $7.50 (=$3-++-$4.50*) Bert (9 mo. of current 
year 
Mar., Apr., May 6.00 (= 3-++ 3.00*) gt Behe (6 mo. of current 
year 
June, July, Aug. 4.50 (= 3+ 1.50*) reer (3 mo. of current 
year 
Sept., Oct., Nov. 9.00 (= 3+ 6.00*) UES (entire next 
year 
Dec. 7.50 (= 3+ 4.50*) Apr.-Dec. (9 mo, of next 
year) T 


¢ You can obtain the Procreprnes for the entire year by including with 
your application a request to that effect and a remittance of $9.00. 

* Associate dues include the price of the PRocEEDINGs, as follows: 1 year, 

$5.00; 9 months, $3.75; 6 months, $2.50; 3 months, $1.25. This may not 

be deducted from the dues payment. , 


TO APPLY FOR ASSOCIATE MEMBERSHIP 


To Qualify for Associate membership, an applicant must be 
at least 21 years of age, of good character, and be interested 
in or connected with the study or application of radio science 
or the radio arts. 


An Application should be filed, preferably on blanks obtain- 
able on request from I.R.E. Headquarters or from the secre- 
tary of your local Section. If more convenient, however, the 
accompanying abbreviated form may be submitted. Additional 
information will be requested later on. 


Sponsors who are familiar with the work of the applicant must 
be named. There must be three, preferably Associates, Mem- 
bers, or Fellows of the Institute. Where the applicant is so 
located as not to be known to the required number of member 
sponsors, the names of responsible nonmembers may be given. 


Entrance Fee and Dues: The Associate entrance fee is $3.00. 
Annual dues are $6.00 per year, which include the price of the 
PROCEEDINGS as explained in the accompanying remittance 


schedule. 


wa- 222 - === === = ~~~ === = === <= = = $= === $$ 22 5 nn nnn nnn nn nnn nnn nn nnn nnn nnn nnn nny Remittance: Even though the 3 LR.E. 
Constitution does not require it, you 
will benefit by enclosing a remittance with 


(Typewriting preferred in filling in this form) No. .........- your application. We can then avoid de- 

laying the start of your PROCEEDINGS. 
RECORD OF TRAINING AND PROFESSIONAL Your’ ProGeanines will. stark ae 
EXPERIENCE next issue after your election, if you en- 


close your entrance fee and dues as shown 
by the totals in the accompanying remit- 


INaME Tew sete neces er or enor errs 1 kc aone Aon ee tance schedule. Any extra copies sent in 
(Give full name, last name first) advance of the period for which you pay 
dues (see last column) are covered by 
Presen€ (OCCupatiOn «soaked dv aresaie ass arsrais aye siele) saul oiolege Sp yy o pom mase aisle sets your entrance fee. 
SER sug tgs ae) Should you fail to ‘be elected, your en-  } 
; tire remittance will be returned. if 
BusinesssAd dressia. Lanett deren da ste ioe arctan caetete cc lente ote dee enc loneh tetoletete aren 
OTHER GRADES are available to 
RLotievA ddressrare cae « sinnicis sie riwt tess. «iste alete aie, se che oNeperete e «1 sare elaietehersishereiants qualified applicants. Those who are be- 
tween the ages of eighteen and twenty- 
Place of Binth oe c¢ oc oeties ae loe ees Date ot Birth acca Aer... 0% one may apply for Junior grade. Stu- 
dent membership is for full-time stu- 
UCI ON ys srerctecc: aioe aveislevoia ave merece dale clare wae ee%s, aleis wteteietené oicfersiataleueracemiere alse dents in engineering or science courses 
in colleges granting degrees as a result 
TIC PTCO Me ease iets ecihete inert sis ssa aete. «siete siete’ i ota OPE Gee A OC of a four-year course. A special appli- 


(Coilens) cation blank is provided and requires 
the signature of a faculty member as 
the sole sponsor. Member grade is open 
to older engineers with several years 
of experience. Fellow grade is by in- 
vitation only. Information and appli- 
cation blanks for these grades may be 
obtained from the Institute. 


TRAINING AND PROFESSIONAL EXPERIENCE 


(Give dates and type of work, including details of present activities) 


SUPPLIES 


BACK COPIES of the Procrepincs 
may be purchased at $1.00 per copy 
where available. Members of the In- 
stitute in good standing are entitled to 
a twenty-five per cent discount. 


VOLUMES, bound in blue buckram, 
may be purchased for $14.25; $11.25 to 
members. 


BINDERS are $1.50 each. The volume 
number or the member’s name will be 
mp in gold for fifty cents addi- 
tional, 


INSTITUTE EMBLEMS of fourteen- 
carat gold with gold lettering on an 
enameled background are available. 
The lapel button is $2.75; the lapel pin - 
with safety catch is $3.00; and the 


Record may be continued on other sheets this size if space is insufficient. 


Receipt Acknowledged ........... Blected's. yasnener Notified cjg. oc. ‘ watch charm is $5.00. All of these are — 
4111 mailed postpaid. 
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SPRAGUE 


CONDENSERS — 


Guality Components @ Expertiy Engineered @ Campetently Produced 


SPECIALTIES COMPANY, NORTH ADAMS, MASS. 
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nic power tubes cannot be spun out 
assembly lines. The painstaking man 
f these sensitive devices requires the sk 


incredibly accurate h. 


supervision by 


he steps of forming and 


orking as we are today on new de- 
velopments . .. especially on the design of 
special Electronic tubes, our engineers are 
experiencing a wealth of knowledge for 


future use in industrial applications. For military rea- 


sons, the tube illus- 
trated is not a new 


Our engineers and scientists are con- 
peveromes 


stantly keeping ahead of today’s fast mov- 
ing pace in the field of electronics... 
when we again return to a peacetime basis 
this knowledge gained will be an all impor- 
tant factor in the production of the latest 
developments in equipment and tubes. 


Company 
ao WALTHAM AND NEWTON, MASSACHUSETTS 


. AAS 
SSE VOTED TO RESEARCH AND THE MANUFACTURE OF_TUBES 
er am FOR THE NEW ERA OF ELECTRONICS ney So 
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is *x 
Lafayette is your COMPLETE source of supply, espe- 
cially on those hard to find Electronic, Radio and Sound 
Equipment parts ...no order too small or too large for 
our prompt attention. LAFAYETTE GIVES YOU IM- 
MEDIATE ACTION on deliveries! Lafayette personnel is 
trained to work with your expediters. 

If quick delivery of engineering samples, or production 
quantities is your problem, write, wire or phone Lafayette. 


FREE Buyers Guide!—130 pages indexed for 
quick reference... Get your copy now! Ad- 
dress Dept. 12H2. 901 W. Jackson Boulevard, 
Chicago, Ill. 


Camera Fans—Photographic equipment at 
lowest prices! Write for complete catalog. 


LAFAYETTE RADIO CORP. 


901 W. JACKSON BLVD., CHICAGO, ILL. © 265 PEACHTREE ST., ATLANTA, GA. 


a x 
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‘THAN A SLIDE RULE 


A-C CALCULATION 
CHARTS 


by R. LORENZEN 


This new Rider Book greatly reduces the time required for alter- 
nating current engineering calculations—speeds up the design of 
apparatus and the progress of engineering students. Two to five 
times as fast as using a slide rule! 


A-C CALCULATION CHARTS are designed for use by civilian en- 
gineers and engineers of the armed forces who operate in the 
electrical—communication—power—radio—vacuum tube—telephone 
—and, in general, the electronic field, Invaluable for instructors 
as well as students, and also administrative officers who check 
engineering calculations. 


RANGE OF THE 146 2-COLOR CHARTS 


$7.50 Frequency 10 cycles to 1000 MReactance 0.01 ohm to 10 meg- 
; megacycles ohms 

160 Pages & Inductance 10 micromicrohenrys Susceptance 0.1 micromho to 100 
Wy x 12 to 100,000 henrys mhos 

inches Capacitance 0.0001 _ micromicro- Impedance 0.01 ohm to 10 meg- 
farad to 1 farad ohms 

JUST OUT. Resistance 0.01 ohm to 10 meg- Admittance 0,1 micromho to 100 
ars mhos 


ohms , 
ORDER TODAY! Conductance ee ag to 100 Q ae 1000 


Phase Angle 6° to 89.94° 


JOHN F. RIDER PUBLISHER, Inc. 


404 FOURTH AVENUE, NEW YORK CITY 
Export Division: Rocke-International Elec. Corp., 100 Varick St.,N. Y.C. - Cable: ARLAB 
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Uniform 
20-2,000,000 cycle *. 


Response! 


> Out of the flaming crucible of 
war which tries equipment as well 
as men’s souls, comes this new Du- 
Mont Type 224 Oscillograph. And 
this is what it means to you: 


First and foremost, its wide band Y- 
axis amplifier permits study of sig- 
nals of frequencies far beyond the 
range of standard oscillographs. It 
has a faithful sinusoidal wave re- 
sponse—20 to 2,000,000 cycles, and 
comparable square wave response to 
100,000 cycles. 


Second, it is a more versatile oscillo- 
graph, providing extreme variety in 
the application of signal to the cath- 
ode-ray tube. Handy connections on 
front panel. Also a test probe with 
shielded cable, reducing input capaci- 
tance and eliminating usual stray 
pickup. 


Third, it is housed for severe serv- 
ice out in the field as well as in plant 
or laboratory. Protective removable 
cover safeguards panel and controls 
when not in use, especially in transit. 


Other interesting innovations and ad- 
vantages. Measures 143%” h., 834” w., 
151%” d. Weighs 49 Ibs. 


* Write for Literature... 


ALLEN B. DU MONT LABORATORIES, INC. 


Passaic, New Jersey 


Coble Address; G2 Wespextin; New York 
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PECIAL ceramic parts like these can now be 

delivered by Isolantite Inc. with unusual prompt- 
ness for these unusual times. Production of many 
shapes—formerly requiring special machining opet- 
ations or partial molding on hydraulic equipment 
—has been greatly speeded by automatic molding. 
Isolantite Inc. now has additional capacity available 
for the production of very small automatic pressed 
parts. Delivery cycle has also been materially re- 
duced on the larger automatic pressed parts where 
tools are available. 

The more efficient service that installation of 
automatic presses makes possible is but one of many 
advantages offered users of Isolantite* insulation. 
Isolantite’s manufacturing processes, for example, 
permit extremely close dimensional tolerances com- 
pared with general ceramic requirements. This facil- 
itates equipment assembly, since critical dimensions 
can be held within close limits. 

Contributing to dependable equipment perform- 
ance is a unique combination of advantages which 
Isolantite incorporates in a single ceramic body— 
uniformity of product, high mechanical strength, 

electrical efficiency and non-absorption of moisture 
—each an outstanding feature in itself. 

Isolantite Inc. invites inquiries from manufac- 
turers concerning production of small pressed parts 
for war applications. 
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CERAMIC INSULATORS 


ISOLANTITE INGs, BELLEVILLE, NEW JERSEY 


* Registered trade-name for the products of Isolantite Inc. 


METAL SHIEL DED BOTH are radio jobs! 


LASY TO GET- ABILITY NEEDED- 
FOR DURATION ONLY = PERMANENT JOB 


CREI Technical Training Prepares 
for GOOD RADIO JOBS That 
Pay Good Money for Ability! 


Radio jobs are easy to get—the demand runs 

from technicians to engineers in every branch of 

T the industry. But these jobs which come so easy 
ODAY no engineer can afford to overlook the today won't? be so easy WOweoId tamartawte 

FOr; when .more qualified men are ready to take over 

. and when the war is ended and the radio 


tremendous possibilities which Metal Shielded 


industry returns to civilian production. 


The ambitious radioman who is sincere and am- 
Wire offer. Electronic Engineers especially should bitious in his desire to enjoy a secure future in 
radio, will be the first to recognize that today's 

. = better- i job int : ill 
investigate AT ONCE the remarkable features of parti seater pembeene. er 


to those men who have modern technical training 


in practical radio engineering. 


this NEW material. The opportunity for advancement was never as 
great as it is right this minute. There are good- 
paying, responsible positions awaiting trained men 
in broadcasting, manufacturing, government, avia- 
Made to Strict Government Specifications. Fool- tion . . . jobs that ‘can be had AND HELD by 
combining your own radio experience with the CREl 
planned program of advanced technical training. 


proof—moisture proof—plus a host of other un- 
We will be glad to send our free booklet 


usual advantages. and complete details to you, or to any 
man whom you think would be inter- 


ested. 


Write or wire immediately for Complete Informa- 
CREI Students and Graduates— 
ATTENTION! 


The OREI Placement Bureaw is flooded 
with requests for OREI trained radio 
men. Employers in all branches of radio 
want trained men. Your government wants 
every man to perform his job, or be placed 
in a job, that will allow him to work at 
maximum productivity. If you are or will 
be in need of re-employment write your 
OREI Placement Bureau at once. 


tion and Catalog. DATA AVAILABLE on Metal 
Shielded Wire, Capacity and Power Factor—in 


Aluminum and Copper at 60 and 1000 C.P.S. 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


E. H. RIETZKE, President 


\@) 
5 Home Study Courses in Practical Radio Engineer- 
ing for Professional Self-Improvement 


nS 
PRECISION gene Pye ee eo. Dept. PR-12, 3224—16th Street, N.W. 


WASHINGTON, D.C. 


Contractors to the U. S. Signal Corps—U, S. Coast Guard 
Producers of Well-trained Technical Radiomen 
for Industry 


SPECIALISTS 1N ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
Factory: 3824-26-28 TERRACE STREET + PHILADELPHIA, PA. 


BRANCHES IN ALL PRINCIPAL CITIES SALES DEPT. 2957 214™ ST., BAYSIDE, L.1., N.Y. 
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ATANGOR 


Professional Series 


Plate Transformers | 


“‘Made-to-Order” 
OR STOCK TYPES 
FOR ESSENTIAL 
REQUIREMENTS 


TRULY fine Plate Transformer that meets 

stringent wartime requirements. . . . Appli- 
cable to a broad field including governmental 
agencies, broadcast engineers and many other 
electronic equipment designers and users. 


These rugged Plate Transformers represent 
long months of skillful planning in which the 
exacting needs of potential users were carefully 
considered and analyzed. It was STANCOR’S 
desire to make these transformers the finest ob- 
tainable. . . . This was achieved! 


Many are now serving our country in locations 
where failure might prove disastrous. . . . They 
are proved units. 


Here is a typical application of Stancor’s Plate 
and other Professional Series Dean sformers Note 
the excellent harmony achieved between these 
transformers and allied components. gore , 


VUCCLUCUEC Cn 


The new Stancor Professional Series 
Transformer Catalog No. 240— 
just out—lists not only the new 


NOTE THESE FEATURES: 


e d bells @ Dual wound primaries Plate Transformers but includes 
2 OU Ry b/ - Tiny-Trans, High Fidelity Units and 

@ New extra heavy @ Balanced coil a complete line of Professional 
. lat construction Series Transformers. It also gives 

TA Ee valuable charts to identify the cor- 


rect unit to be used in various ap- 
plications.Write for your copy-freel 


Potted for long life 


New lamination sizes 


Rugged mounting feet @ Wide range of sizes 


Home FRONT, Too, 


TS ARE VITAL Va 
PAR-METAL 


ppc a 


IN THE MANUFACTURE OF 


CABINETS 

CHASSIS 
PANELS 

RACKS 


ft S) 


ELECTRONIC 


Ry APPARATUS - 
>. ; Nid 
—On Sea! Sel o GR 
: wa Send specifications; : 
= On Land! es or write for our 


— Catalog No. 4}. 


—In the Air! a : 


ena! PAR-METAL ccs: 


Tusutar METAL 
ANTENNAS 


Maintaining communications 
calls for dependable, properly 
designed vertical antennas, light 
in weight ... easy to erect. 


The will to produce the rotary electrical units our fight- 


Premax is meeting this need ing forces need is a vital factor in the rapid growth of 


with standard and special de- Eicor. It has led to many important developments by Eicor Engineers. 


foe ror every we. Today—this will to produce is given new impetus by a further ex- 


Send for catalog or submit pansion of the means of production. Our larger plant and increased 
your antenna problem to Pre- facilities for precision manufacture provide the opportunity to pro- 
naar duce more... faster—more Dynamotors, D.C. Motors, Converters, 


Power Plants and other units for planes, tanks, ships, and field 


equipment. It will also enable us to provide better units for your 
| B | peacetime needs after the battle is won. 


ICOR ING. 1501 W. Congress St., Chicago, U.S.A. 


DIVISION OF 
CHISHOLM-RYDER co. INC. DYNAMOTORS « D. C. MOTORS * POWER PLANTS ¢ CONVERTERS 
4301 Highland Ave., Niagara Falls, N.Y. Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 
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POSITIONS OPEN 


The following positions of interest to I.R.E. 
members have been reported as open. Ap- 
ply in writing, addressing reply to com- 
pany mentioned or to Box No. .......... 


PROCEEDINGS of the I.R.E. 
330 West 42nd Street, New York, N.Y. 


RADAR LABORATORY 


The Signal Corps Radar Laboratory has 
urgent need for Physicists and Engineers 
with Mechanical, Electrical, and Radio 


training. Inexperienced engineering gradu- : oes: n i 
ates can also qualify. the Sk Budd Pn ee 
Salaries range from $2000 to $3200 and : Hallicrafters « (Sige 


up. nal Corps commun- 


Draftsmen, Engineering Aides, Elec- was rood. but— ications equipment. 
BES 


tricians, and Radio Mechanics also are 
wanted. 
eo eons ane ee ae I housands of Hallicrafters Sky Buddies gave faithful service... years of 
se Corns Hadee ie, Gang Ghee, excellent performance! Sky Buddy owners will be amazed at how far-reaching 
Besar iNew Yerscy. ’ the perce of research and new electronic development has been, even in the 
past year. 
COMMUNICATIONS ENGINEERS 


Transcontinental & Western Air, Inc. 
has openings for three Radio Engineers 
in the Communications Department. Ap- 


When Hallicrafters are again permitted to sell communications receivers for 
civilian use your new Sky Buddy will have so many improvements, comparison 
with the old models will be a difficult accomplishment. 


plicants should have completed an elec- 

trical or radio engineering course, or L i Ty) 

should have had one to two years practical the rs | i | ers co. 
experience. These openings are permanent, { 

For additional details and application SERES Meet 

forms, write to Personnel Department, keep communications open! 


Transcontinental & Western Air, Inc., 
Kansas City, Missouri. 


INSTRUCTORS IN RADIO AND 
ELECTRICITY 


50 civilian instructors needed immedi- 
ately for Army Air Forces Radio Instruc- 
tor School. Subjects of instruction: Direct 
current and alternating current electricity, 
vacuum tubes, standard radio receivers and 
transmitters; international Morse code, 
telegraph and radiotelephone procedure, 
Salaries follow Civil Service starting from 
$2,000 per year. State experience, educa- 
tion, code speed, personal data. Positions 
open immediately. Saint Louis University, 
Army Air Forces Radio Instructor School, 
221 N. Grand Boulevard, Saint Louis, 
Mo. A. H. Weber, Technical Director. 


RADIO EDITOR 


Radio engineering editor for radio-elec- 
tronic journal reaching manufacturing and 
operating fields. Older man acceptable if 
thoroughly up-to-date on radio and elec- 
tronic principles. Interesting, pleasant 
work, with headquarters at New York. 
Write fully, outlining experience, salary 
expected, etc., to Box 278, 


RADIO ENGINEER OR TECHNICIAN 


Knowledge of circuits for supervisory 
position in transmitting tube circuit labora- 
tory. Circuit -knowledge and executive 
ability more important than college de- 
gree. Married man with children preferred. 
Salary open. Minimum $250. Box 279. 


Attention Employers .. . 


Announcements for “Positions Open” are 
accepted without charge from employers 
offering salaried employment of engineer- 
ing grade to I.R.E. members, Please supply 
complete information and indicate which 
details should be treated as confidential. 
Address: “POSITIONS OPEN,” Institute 
of Radio Engineers, 330 West 42nd Street, 
New York, N.Y. 


.... Accuracy and 
dependability are 
built into every 
Bliley Crystal Unit. 


Specify BLILEY for 


assured performance. 


The Institute reserves the right to refuse any 
announcement without giving a reason for 
the refusal. 


BLILEY ELECTRIC COMPANY 


UNION STATION BUILDING ERIE, PA. 
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Every few minutes, 24 hours a 
day, another DeJur Meter, an- 
other DeJur Potentiometer, an- 
other DeJur Rheostat is on its 
way to join up with America’s 
fighting forces on land and sea 
and in the air. 

Here is as thrilling a story as any that American 
industry has recorded so far. A dramatic merger 
of men, mind and materials ... an overnight 
swing from peacetime pursuits to wartime 
speed-up, and not a single minute lost ... a 
transition from normal working habits in‘a 
small Connecticut town to never-ending pro- 
duction which is reflected wherever the flag flies. 


Out of all this—with your help and ours—will 
‘come final victory. Equally important, will come 
new developments, new discoveries that will far | 
transcend anything in the past. 


Write, wire-onr phone for Mew Catalog l-61, Dept.G 


DeJur Potentiometer DeJur Milliammeter 
Type 270 Model 310 


Designed for the engineer 
who aims for greater production .. . 


MATHEMATICS 
| OF MODERN 
— ENGINEERING 


VOLUME II MATHEMATICAL ENGINEERING 
By ERNEST G. KELLER 
Published This Year! 


Those aspects of mathematics which pertain to engineering are presented 
in this top-notch volume, jam-packed with information which bridges 
the gap between physics and mathematics by the scientific method. Like 
the already famous Volume I, this new volume is a practical, usable book 
which will prove invaluable to student, engineer, architect, or anyone 
else concerned with structural problems. 


The material is the product of the theoretical engineering work of the 
General Electric Company, and includes many references and numerous 
problems of varying degrees of difficulty. 
THE CONTENTS: 
Engineering Dynamics and Mechanical Vibrations 
Introduction to Tensor Analysis of Stationary Networks 
and Rotating Electrical Machinery 
Non-linearity in Engineering 
309 Pages Illustrated 6x9 
Volume III Now in Preparation 


Let Us Send You Your Copy on Approval 


JOHN WILEY & SONS, INC. fnetyn ens: 


@ Are transformers a part of your manu- 
facturing problem? Then get in touch with 
Acme Electric and free your mind and 
your plant of transformer production wor- 
ries. e're transformer specialists. Thou- 
sands of special designs have been pro- 
duced in Acme's three plants for hundreds 
of transformer users. We offer War Products 
Manufacturers all facilities and a complete 
organization to produce quickly to high 
quality standards. Your special transform- 
ers can probably be produced in jig-quick 
time by adapting and utilizing tools and 
dies from the hundreds in stock ready to 
work for you. 


Audio transformers, Driver transformers, In- 
terstage transformers, Reactors, Input trans- 
formers, Power transformers, Plate Supply 
transformers, Filament and Rectifier trans- 
formers produced by Acme for prime con- 
tractors. 


Here’s a design 


Here's an Acme air- 
cooled design that 
can be adapted to a 
wide range of appli- 
cations. Maybe the 
special characteristics 
of the transformers 
you need can utilize 
the tools that build 
this design. 


This compound- 
filled, high voltage second- % 
ary transformer is one of a series of 
designs originally built for Luminous Tube 


sign and Cold Cathode lighting applica- 
tions. Does your need compare with the 
serviceability of such applications? Write 
Acme today. 


THE ACME ELECTRIC & MFG. CO. 


44 Water Street | Cuba, New York 


Acmo<ti>F loctric 


TRAN S FORM 
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SEALED VARIABLE RESISTORS 


TO MEET HIGHLY HUMID OR DUSTY CONDITIONS 


Stackpole engineering scores again! 


Two new Stackpole closed-cover, sealed variable resistors for volume or 
sensitivity use, meet today’s demand for units which will perform faithfully 
anywhere from the world’s wettest, most humid places to its dustiest, sandiest 


MOLDED RARE 
spots—and in either standard radio or high frequency equipment. 


METAL CONTACTS 


»-.also carbon, graphite The Type MG Variable Resistor is designed for extremely humid or salt 
cemmeeeceune type spray conditions and for use in equipment where internal and external leakage 
Xorg a ashi must be held to a minimum. Actually, its leakage resistance is on'the order of 
—Anodes — Electrodes — Braz- 300 meg. after 48 hours in 95% humidity at 40° C. 
ing Blocks—Bearings—Welding ! E ‘ , 
hae he ped The famous Stackpole Type LP Variable Resistor is now furnished with a 
Seal Rings — Rheostat Plates dust-proof cover and effectively sealed with a special compound to the point 
and Discs— Brake Lining, etc. = where resistivity from current carrying parts after 48 hours of 95% relative 
Re wd manajaclorers humidity at 40° C. is five times that of the previous open construction resistors. 
a pein Sasagd STACKPOLE CARBON COMPANY, ST. MARYS, PENNA. 


samples upon request 


IRON CORES Molded from powders 
composition resistors, fixed types up to in a variety of grades and sizes and for 
4 watts. Variables in 4 different types. use at frequencies to 150-175 meg. 


SWITCHES Slide operated (either in- RESISTORS (fixed or variable) Carbon 


dexed or momentary contact type)-——Ko- 
tary Index and Toggle types. 
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A NEW ELECTRONIC SUN: 


The famous RCA Electron Microscope has a new 
attachment—a diffraction camera, so that man’s 
eye can see the enormously magnified structure of 
an infinitesimal object and actually determine its 
atomic design. 


The atoms are not seen but the new adapter 
finds out where they are. The revealing picture 
looks like the midnight sun. But in reality this is 
not a picture of anything. It is the spirit of the 
crystal structure—an assembly of complex clues 
from which the mathematical detective can deter- 
mine how the atoms take their orderly arrange- 
ments in various substances. 


Scientists call the picture a diffraction pat- 
tern—a pattern from electrons, which found 


their way through the crystal lattice—that invis- 
ible, exquisite arrangement of atoms which nature 
fashions from humble table salt to the lordly 
diamond. It is a set of concentric circles, some 
diffuse, others sharp. From the dimensions of the 
circles and the intensities, the arrangement of the 
atoms in the material is determined, so that the 
crystal structure can be identified and analyzed. 


Thus, RCA Laboratories open new and 
unseen worlds for exploration as the Electron 
Microscope coupled with the new diffraction 
camera sees deeply into electronic and submicro- 
scopic realms. 


BUY U. S. WAR BONDS EVERY PAYDAYI 


RCA LABORATORIES 


: PIONEER IN RADIO, ELECTRONICS, TELEVISION 
A Service of the Radio Corporation of America « RCA Building, New York, N.Y. 


Other Services of RCA: RCA Manufacturing Company, Inc. ¢ National Broadcasting Company, Inc. 


R. C. A. Communications, Inc. ¢ Blue Network Company, Inc. ¢ Radiomarine Corporation of America ¢ RCA Institutes, Inc. 
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NO TIME FOR REPLACEMENTS WHEN YOU'RE MILES AWAY FROM “THE SUPPLY BASE” 
+. give your product maximum reliability by using C-D Capacitors 


When you're miles from headquarters you can’t call 
for replacements. Utmost reliability in communica- 
tions equipment is essential. You can give your prod- 
uct that degree of reliability by using C-D capacitors. 


The most important raw material used in C-Ds is C-D DYKANOL BY-PASS CAPACITORS 


the accumulated “know how” of 32 years devoted to Tipe e DY 

the making of finer ee acitors exclusively. When A These capacitors are designed to fill the need for dependable 

design calls for capacitors, C-Ds are the first choice capacitors of fractional capacities that will operate efficiently 
: 3 ed : 7 in r.f. and a.f. bypass, audio frequency coupling and a.c. 

of the industry because C-D built-in : capacitor de circuits under all humidity conditions and at temperatures 

pendability” is a familiar story to engineers who do up to approximately 80°C. Features of these capacitors are: 

their own checking. *Impregnated and filled with non-inflammable, non-explosive 


Dykanol assuring long life, small size, lower power-factor. 

*Supplied with special pressure-sealed terminals and hermet- 
cr ically sealed in non-corrosive non-ferrous containers. 
| *Conservatively rated, these units will safely operate at 10% 
! mitted to produce only against those orders carrying the necessary above rated voltage. 
{Preference Rating Extensions. Should you be unable now to enjoy the 
| finer performance of C-Ds we look forward to serving you when For further details write for Catalogue No. 160T 
| ‘ Cornell-Dubilier Electric Corporation 
ba 


South Plainfield, New Jersey.... Factories in five cities. 


Cornell Dubilier 


TTT 


| oN us CE TODA Y T H A N AN Y O TH ER M A K E 


As the materials used in capacitors are under control, we are per- 1 
I 
| 
Victory has been won. 

cl 


manufacturers 


apie ADDRESS: GENRADCO. BOSTON THIRTY STATE STREET 


VEL 


EPHONE TROWBRIDGE 4400 


BENTLEY'S CODE 


CAMBRIDGE, MASSACHUSETTS 


TO USERS OF 
GENBRAL RADIO INSTRUMENTS 


Gentlemen: 


months ~~ prompt repair service is essential. There 
must be n° avoidable anterruption of urgent war production. 


Our service aepartment is organized and equipped +o handle 
today's unprecedented volume of service problems promptly 
and capably. Years of experience with adjustments and 
repairs have Long sincs convinced us of the importance 

of services Today this gervice 4s doubly necessary s 


anstrumente Reconditioned snstruments are guaranteed for 
one year +o the same specifications as when neWe 


You can help to speed necessary repairs by doing all 
possible repair work in your own plant with the aid of 

our SERVICE AND MAINTEN ANCE ores. They have already 
helped hundreds of General Radio customers to cut down 
returns for repairss to save yaluable production +ime, and 
+o got petter gervice from their equipment. 


When requesting your set of SERVICE AND MAINTEN ANCE NOTES, 
please list your Generel Radio snstruments by type 
number and serial numbere 


sincerely 


WH Powe 


Service Manager 


FOUNDED {SiS ——== 


eof. CAL DAB ORATORY ae 


